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1 

® i o -Cffli <i/jI3ll50P*JBff<- V U -r 7 -f '^ A 
«Lfcf^, 20 

rmizmm&ism. Lxmtm±-i-^ - fc -r 
^frierMoi' 9 >7'ffi««-aiiHj-r * 1 1 1 

liB*Jl5l fiS«ff^o°B^±MtTai:-C^7>7'L, 

^mjBD'ifon-ii «&±mizi7fz^xmf!m±-t-&msim 

m±mff)mmtns,\zwim-th -X7 ^ n^i^i^i^ 
■ti ') -X7 ^ */.o«*&^s«-K<h 
titiie.TmizmcBShims.t. mL&ms'omjm^ir 
i>mmizs±mmmimi^Lrzi^. mu')')-^^^ 
ii^i.iif Lxm^±.mii i irrmiz x o mi.w&B& sr so 



!|fl?3 2000 -2993 3 5 
2 

J- 7 > 7'LTW8S^±-f -5.fr0j7"9 X >^(7>^U.X^i: 
6 ] i55ISTffli:^e'J - X 7 ;uz. tTgy 

(cxr'ft^-r*jLrtifj|7)«mssn, fjK^' 7 
>)-7.7 ^ )uz.i:ir7 >/<<niSimiz:i.Tm lia 

< >ymizm.^^i^r^?^1iA<^ifhixxi^r^zti 

mmti-mims. t fziteummmmit^mo 
mtivfzmm'. mm^<Diimizm!S.mx\>^:s,zb{: 

c:ts-?*ai:-t-*if}*«5, 6. 7 tti\±s^<r>mm 

[0 0 0 1 J 

j.n y Q 2 J ■ ' •• " — • • . ?, :■ 

t L-C, 0 2 4 ic^-r J: T U, ^W^(DMM^i$.^ y :f 1 
0 SrJfi»^|6j(CgT3eiaPS-eEyiJU^I6«l 2 «rl£l£ff^°D 
i:L-C«lli»ihL. Will 4ifmitLfz^. 1H>*-<^i^ 

i: Sr 5^ -f •> > i^y U — J: o TWBf t , 

SdSEft-r -& ^ t , to*T/hff^O*iS1$^a 

X. h «-5a*69U9 1 # T«f * C i TjfBTgl-C* * o 
lO 0 031 

a ^ uiNJfrf- 7^10 *^JS«$ nTv>«ffi^«r«Si 

niLLtzmii 2 tiiM-tc^piLTi^aHi^^et-r-s:^ 

7 yi'7lf(iv»»)>«»i-<i--&o J/-. U— f«:fflv^rfl-Sil 



(3) 

3 

10 0 0 41 *5i^t±. zixh<r)?j\m.^.imm-r^<^*' 

[000 5J 

»ihfflO«)li:§atcfiJgli- i 'J 'j -X 7 -f ^ux. U J: 0 20 

- X 7 ^ ;u A s- L r «jiE±Mi5 J: trrac i ») irIBfe 
ffijBp'&sr 9 > 7" Lxmmm±-rz :i t i^t-r^o 

j-TBg:? ! t r 5' 7 > ^ ortmffi t Tm<omMiz x^xm 
s!{;:^fflp°p is& L-cetfliitih-r c: t «-if m t -t- 

mizninLrzimx'msiiiit-rhztiitx^io t^-> 

S5lcftihffl<'>«flSt L-Cfii4^t«flS«-«l&L-C«tSiirihi- 

10 0 0 61 tfz. mcif}S>i:±mtTmt-(^^7>:f 



2 0 0 0-2 9 9 335 

4 

Sy:)l§^it-r *^i!)y7T->^<7)7'u;^ ^BS-fiBx tcZt 
i:i»m.ti-^o tfc. *irieTi!!ufrHau';-x7-f 

/m «j >; 7 A * 5 >-'<oJ»ffi«c j.Tift5 1'i'i 

m3mm^'mmi^i^x^^^zt\zxio. Tmt^7>^< 
\z ') >)-7.y i )i^j.iJ^rm.mLx^m^j:mmm±i:ff 

ctuj:!}, ';-x7-f n^A«-^S!ffi(CJ^rq5«LT 
;w A*»^|fi L-^i- < *) 'J 'J 7 ^ ;i' Aoffia**** 

•7 , ^J9^8f8&«r«R#nr«|.!-TS 1 1 <> UsfeS-W -J ') - 
X 7 A *0#iitr :i c-U- i: S^^^^irr/^^oT 

• [0 00 71 

[i6w<7>3i*fe<^jesi BIT. ^ftmz^im^m^sn 

mm.y3&iii^v'z<7):^m'S:mmi-^mmm±mm.iz-o^> 
xmmmt t i> \zv^m{zm.^-ri,<, 12 k 2 

1 6iii£«i 2kz^mw-^y'f\ 0 ^%m.\^tzmfms, 
Qimm.^iitz^<ox-hho %im 

^.it2-^<r>^m^^ y-f\ 0 tmCti: i.X—o<n^mi^ 

■f 1 0 «rt§fiii-r*^^. 3 ow±<o#iSf*^ V y 1 0 s: 



5 

( 0 0 0 8 J ^fumsh 1 6 iiMiff)±.m 2 0 tra 2 1 

i:(;j:cT^'7>7'?<x> ^K-y h 2 4 /rfj^-r tT-f < 2 

6izmmi:mmLxmmmst^ix7:>o 2 2i±wjs«-Eii 

t^r -f CaSR2 6 a «:IS»t. «JjEffJB°o 1 6 <?)i|iiif$:^ y ^ 
1 0 5-tS«ilL/L-iljS-Tia)#{C LTTM2 1 izm^BSL 1 

[0 0 0 9] m3izTm2 i<r>mn.mi^^-i-o tm2 i 

eg(C-g-<:)iirTigff^co++ex< IH]gr>2 6 a SrSfiEi- 
*o 2 8Ji^-r'i> + rt>-fCaS62 6 a Srft«)4tt«J 

^Lr^EffJizES-$n/L-^rfr-fm2 6 a4-ffML 
fco ft^I •) «|5 2 8 (0±^® S U JFM $ 

10 0 1 01 3 0»4R«-r**lrlf-r-f 2 60K«rji» 

;4«7>-?— SS3 OS-^LT^-r*J:^tx-J-So 
^.T-l±fi^:^r6jlcE?iJ?it-& + -^tf'r-fCagR2 6 a*'3 
fflfoiSiir^Ji-jC^^-t— 8S3 OSrEeL/s:„ El 
8S3 0*Sia-t«S5f4-eTl!2 1 i^JM 

to 0 1 11 ^mmmm.(^mmm±mmii^m^s'a i e 
Tm 2 1 owsSfiKJ^iit - ;^ 7 lu A 4 0 -ctt 

mti>o tztm. PTFE. ETFE, PET. FE 
Py^ n^Am^^X^io ttz. ^-Vlff-'f EI852 6 
a ^<0«SitritS5<OF«3iSff^«C =5: c> o TS^U|C^-f * 

[0 0 121 ^mm.(rmit&mti=iiy h 2 4WMffl«c 
Ti22 1 la I ti— :^«SI<0Ta2 1 St/tLT 

v»4, ^b^^>^, Tffl2 1 h 2 4<0M1H(CEiti- 

v^o TM2 10i-7t^Ta2 UCS»t* + ^t:*x 
-f IH1SI52 6 aOEttSc^t^tBSBD'i 1 6 iZ't*:>-txm. 
Kft-r-So @lllSra#LTTa2.1 h2 4{zy 

iZ') ')-xy -1 iX'isA Oli'-Krl- 2 4<Of«?®tTS!2 1 

( 0 0 1 3 r 'J 7 -r ;u A 4 0 «4«j!S#fihJtf^U-&^ 



(4) *$P32 0 0 0 - 2 9 9 3 3 5 

6 

lzmk^itZ>o >) '}-7.7 -f ;uz.4 0$r-t v l-i->2.l5^t± 

HC/T-rJ:T(:. +-irt:'7"-cCflSi52 6 a<0|*lSifuff!l;»-ii. 
J^Ti!ft5IL, +rfcr-r'f(Hia52 6 a<7>l*lM?g«t»C«:C>o 
T'J 'J-:^7-c;i'A4 0«rl!ft^i--&<?5*«J:v>o 3 2a'J 
';-^7^;l/A4 0 «:Ji7(S§|-r'&/L-«!)<7>iiR5l7L-C*> 
-So %?I7L3 2«±>::i:x.tf*-vlff-'flHiar>2 6 a(^f^@c 

mmizm^Lxtkif^o 

10 [0 0 141 >; •;-7>7'f ;u-i.4 0J±S!Rfct4lr*-f-&;>' 

lfT--flHISn2 6 atOl^MIj^tC'fc'bori.T^if^n 
.So wntZJ:':>-CtSfiS:ff^°Dl 6SrJR*^-r44r-vef--f 2 
6 7j<?FM$<t4o jK'/ h 2 4SB^«Cov»T<,^'/ h 2. 4 
ffyfHmmn^'hJ^rmi^^^^ttzi:*). --K-y i-2 4(Oi*i 
' UMi: > -» 2 2 W±5Sffit?^fi!tS;ix-5iaSC<7>F«Jffi 
(ij&o-c; ';-x7-f ;i'i.4 0 7i*:i^riaif&*t.&„ 

[0 0 151 h 2 4Wrt®tZ'; •i-X7-f ;WA4 0 
ix-rmM-tZH^t LTIi, h 2 4<??l*9^a4:7' 
20 ^>'Jx2 2<D9Vmmt<r>^<r)m.mU^i:^TTmii L 
T=K-y h 2 4ff>TfJii^hJ^T^gL3\•t&1fm. 7"^ Vv^r 
2 2«on®ffi(C±T»c5Siii-^j||^^tt, mU»i:J^T 
LXJ.rm\-rmiimi!)^$>^o h 2 4<OF*3 
ffiSr'J ';-;^7-c;U/;4 O-caoTV**;**^), -i*-/ h 2 

[0 0 161 ';-X7-f ;UA4 0 5-TS2 l<o«flli^ 
Jhffi.t^ y h 2 4S$3-K-i-rqjUt L^cfx, 'l^ v h 2 4 (- 
««8^ y h 3 4 L, 1 6 4rTa 2 1 

<0@f5ce®t:: ri v h-fSo '-K-y h 2 4 U#Sif&i-i^jtffi 

owflfe. 9m^<om«s. mmtff>mm. rs.mi<r>mm. 
fimimmmxh^ x i> m'simammxa, o -c t j: v ^ 

[0 0 171 i^u^-e. SmJ^tSl 6 S-±S!2 0 tTm2 
ltr'i'7>7'U ^-y h 2 4r«9-Ci§SiL/-»fli3 4 a 
4-y7>->*+2 2\ZX *)1±mLX^^\:fr--< 2 6(^{C« 
813 4 a*5fe«-t-6o I2i2«±*lrfc'x'f 2 6»C«fl83 4 
a 4-5te«L/c«a!|-C*4o «fli3 4 al4;J*y h 2 4 tci5 

40 +-vl:f--r 2 6'N6J»t■CiWU5^ft$^^Tv><o 7 

K3 0l*l5l«ft-**-tlff-'r 2 6K«-ajiLT«)»3 4 
a«r5iE«1--5jSS&i:'5r.&o C«r>J: ^ LT^i? y h 2 4 
<5l--5TC0+^lfr'f 2 6lC«flg3 4 a7i*^L/cf^, 
t^CL-C«aS3 4 a ^®ft$-a-*o 

[0 0 181 mii§3 4 ai)^itLf:ifk. mm^ L. mm 
»)ititi4, m±mmz>) >) -^.y ■{ )u^4 oimnLfz 
«ilsiK5*-r * ;4\ ■c^ff^o'&s- - X 7 ju 

50 A 4 0 *»<;>f8?iLfc^. fit®a°Dt 'J 'j -;^7 -f JUA 4 0 



7 

ho 30al±7>-^-K30 rt-c-wfc u/wmns-eft^g i 
[0 0 2 01 ii^m^^^\m^<r>m!&i^iiLU3 & rttc 

«m*isi 2W*-e*l3, 2o*«:53-syi-*c: 

(0 0 2 11 C<OJ:^U^l 2<;).?(^«r«-SiJL-C#^ifft: 
^'^{z-rHttzibm^l 2 i: LT, 7>+-»3 OTlSiS 

Wfli^fihf^C / -/ ^g65}-CS« 1 2 «:«iJS c: t J: 
[0 0 2 21 ^%m!m<ni.>> \z 'J 'j -f 4 0 

jpJ,*[***«o 6<0i£«l 2;J*«liiS«t?** 

J: ^ t^i^tcJi. ^1 2 <Oip$tc^T<Oldre,-o 
.&Ci:*'jBtt<^>it5:v^o L*>L, -X 7 -f JUA 4 0 

[0 0 2 31 if-. «:Jga°p«r8iS-r-5»-^»ii'xii'i' 

yx'm.k^-tx')\.z^i><ni)^^<r>ij^xhi>o ')')- 

^UA4 0S-fflv>tHfJivx5'^ fcr>4-fflv»t't-fll 40 

[00241 ifz. 'J-X7-f ;l^A4 0-Citlt^<^> 
«l!tirih«OrtiiS-«II-i-* c:t(cj:»),+-^rkff--f2 

6 <73l^®T-<D«8S«7>B£ixtt7»*a» +-vkff--f2 
6 l*|{l«BS 3 4a 3»«3fe«?it^-r < 5: oT^SiitihSB 3 

3 4a OSIi\S*«fi:»»C «: 4 i t A-e, , «|i$fiha 3 6 50 



!hf fia 2 0 00-2993 3 5 
8 

<OI?$.A'0. 1 mmt^^-orz^t>tf:>XM^ff>^^y^-'y 
i:W^rSLtZ>CtA^^j{Zu!miZ^^io 
[0 0 2 51 iti, +-vt:*x-f 2 6t^x-(r>^m(n7&im. 

[002 61 <}*)-:^7-<)l'^4 O^m^^Xm^ 

ii±^h1}mt L-ca, S&C^I-J: -jC±^2 0 tT 

m.2 1 <m.-n<n>'i-^ i > i fmaefiScBM*- u 

7 -f A 4 0 ■C«tSUT«i3titih-r'& i 9 U LT <> 
J: * /J, latlSff^p'S I 6*«ffi±tC.-}?-7 h 2 4 Srffiffi 

{CS^-r J: 0 lc±S 2 Q\,z^mi^n 1 6 <7)^i:I5])l<7)|J 
^2 0 a «-|£tt-C, S^2 0 aP«?tC^)i!cff^o°q 1 6 S-iR^ 

[0 0 2 71 iie^Jjfem^co^Utftih^g-eftffl-f «.T 
M2 U±fi:«)»)S|S2 8tC5:^:J— SS2 8 SrlSttTK^i- 
* + -VVfT--f 2 6 4-aaLTv>;t**, vV-t— 8&2 8rt 

Ji. fci:x.lf, l217C^i-J:o4-»Jh^S:«ffl-mtf 
J:vv EI7»c^i-»ih^f*±aL./wTffl2 1 fcra^ltc 
itW*)tr^2 BUioTSJ^ttfr^-vtr-r-f 03852 6 a 
«-tt^2.(>fi0-e^b**<, |®«-r-54rl^7^-f 2 6 4-jm*& 
-i-hitm*)U2 8i±ri,z-sjmt^j:ijtmy)^2 8 a t 
UTJ^BSEU ft«)>)«2 8 a «:±Tiei&$<l4^^3 

[00 2 81 U 7 i±«fiS:?gQ°D 1 6 i U ■ .\'*!^-f )k A 4- 
0«:^L-C±l!2 0i:TM2 1 t-C^9V/L. ^yh 
2 4i)^h^^^r-^ 2 6izmt^3 4 a 
mx$>ho -<;)i:d»C«8&3 4 aSr + Ykff -f 2 6{C5E 
«1--J)BllclJ:tt«)«9«2 8 a<0±:SSMSr»«l 2<0«B 

H*-«afflK3 1 t-t-SCl ttCioT-r-^TcT^ + A-e-r ■< 
2 6{c«Jlg3 4 aSr5£«-r4^i:d*T-^>5.o -eLT. i" 
-<X<7)^\tf7-'( 2 6U«)|g3 4 a**jfe«$^t7tt:^6 
•e3:^3 St:±M^^. ft«)>?«2 8 aO±^S«-* 
«i 2Jca»?Hi:4::i:CJ:o-c, m^<r>^^\d-r ^ 2 
6i^^lzjt^i>ZtA*-C^io 
[0 0 2 91 c:coi9^:^ft{cioTSfgi^ih1-^t(dr. 
S«i 2±r'++e-f--< 2 6«-ffi5{cSjiL-C</^/^JIii 

% 3 1 <^s&iiitc t »8iij±»ji«si75WBS-^, msiz 
ffttx^izmL\2 ±.'omm»±B 3 e *«^tc«-«i l 

mz^mti>mit^^hiz^{zti:i„ ttz. tt«»)« 

2 8a *fiJffli-4*6-»±, TS12 1 Vitmm 8 a «r 
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[0 0 3 oj ±mLfz^^mfmxu^^riti>TM2 1 

±S2 0U+ rex -f [3852 6 a ^IJ^<t/t:^g^l±±a2 

i 0 0 3 1 1 El 9 ii&m*)U2 8 X-^^ r tf-r -< OSfT. 2 
6 a i^^iZj±m^f^m±^mini-to ±kLf.:^mB 
BxaitWlS^Z 8i::7>+-fiS3 0«-|$«t, i>*v»li 
ii^>)^2 8 a€:^{C-rsCtUiori8IS-r-5 + -V 
fx -f 2 6 «-jSji t;^-**. zaymoyj: d (c, 7 >:^-IS 
3 0SrWL4-v\ @SL;tft«J»)gi52 8-e+^lfx<ia 
Sr.2 6 a L/c»±^S!Srfieffl LT«)3&itit-r -5 - 
ti,wmx-i>i>o 

[0 0 3 2] HI 0I±7>:^-K3 0«-WL4'V^HS(^ 
ft«> ») SI5 2 8 «:fS!»tf^»lt^l!-C«[<^«8i«-fJffl LXm 20 

'^-XT-*'). TS2 1 «rS!^ffl:^ia»Z*-'r KLTS^ 

(003 3] stcH^t&^iioWSgMit^Sil. 19 1 0 (c^ 
t-r^cti:, ';-;^7-f ;uA4 oiTS!2 lo^fli 
T*-'^tttfi£ff^D°D 1 6^^^>y'LX>»mm]t^iZt €r 

to 0 3 4 ] B 1 0 l±SI3# L/c<^cffirT2!'<-;t 4 2 
ic i: •) U 7 -f /i/ A 4 0 O^ltSBS-^t^ LT 'J - 
7.y^)VAAQ (r>±j,zm^^<nwmm 5 0 ^ttif& L/^ 
1^. teefejgfa 1 %<f>WmB^±M2 0 tTS!^-x 4 2 

/::-^>^-e•J -r 4 0 <^±uiB[^*t«JJi 5 OtJ'ir 

*)mm9ks oi±*'^fic hi)^htm\zm&.\^xw&^ 

[0 0 3 5] jS^ic«S&5 0 WTS!2 1 \zmthi\.X\*^i> 

m 0t?Ti!2 1 l4Tf4g»:*>-S#cST-**o Z.<r) 
T(a:a»-ife-J.R@7»»'bTS2 1 «-±S2 0»C|6]Jt-Cif L 
±«f*o Tm.2 l )»^±*1-4i:t<>Uffl[«t«i!B5 Oti'J 
'^-X7-f ;UA4 0^:^L■C^¥L±lf'ba'^.;»^ 

+ -Vfcrf--r 2 6*»t>^«UiS5^ii)<^)+-r If-r -f 2 6l-[fi) 50 



^VM 2 0 0 0-2 9 9 3 3 5. 
10 

I t-CiS WIS 5 0 ^ >< K o 
(0 0 3 6] El 1 1 (iTm2 1 ^£±.\mtx%^i,znL 

±»f, ±32 2 0 tTS2 1 t-CSSfiSc^cPal e^ri^^vy 
L/::«cS-C*«o 1-'<TW+ -vtf -r-f 2 e-C-'i 
^;PA4 0^•^^L■^>ff^/cWBi5 0 3if?El«$;<xTv^4o ^ 
OJ:d{CftE^ff^n° 1 6«-±a2 QtTm.2 I i:-C^'-7> 
T-L/w^L^T-, ftt<^i«fffi5 0«-lSfl:?Hi:TWIISttJhi- 

4 6»i±l!2 0 tTffl2 1 ttSDf^-fi^ji^xTjt- 
[00 3 7] T2! 2 1 imm^zjtm o sb 2 s s-isjt/^^ 

c-c. ^*}U2 ziZ7>±-^z os-utt-rtc. i-.^ 

T<04r-Vlf-r-f26 (CiSttWfli 5 0 «-^«-t--5 C t ;»«Br 
tgt^T'&o -f-LT. ft«|l7Sr>2 8tC-7>:)— SS3 O^riS: 

[0 0 3 8] ±M.<Di.okzmmm5 0i:^^Lxmm 

+ ^ tr-r ^ 2 6 «-5t«i-^U'J2'3?«:«lit»J: •) t jSrF# 
glCffl[#cWfl&5 O«rflt;^*o TS^-X4 2<r>y^-7- 
-f >i>'ffi(c:^tt/w^-/<-7 0-ffl<^+ + t:-r •(• 4 81* 
«HIB«± \^tzmz4ti9tii *o/j«8g4-J|XS-r*fci<><0<> 

<0t:*>*o ^->'<-7o-^(^#Yl:'x-f 4 8J4TM2 
1 •C-SiSffii:(7)++ fcfr- -f t;BSSi--5.Tffl'^-X 4 2 <??>'< 

hW\Z^^\^X^-'^tzWmm 5 0 7»««^»C4r Y If -r < 

■ r 0 0 3 9 ] "ftiJ, fB[*t«3g 5 0 <r>-b-^ i) U«a^^' it 

X7-f ;UA4 0«-TM'^-X4 2-C^:^Lf-:^^T-W8t 

hS-^Lfcf^. TM2 1 L±tf S C t fc J: o 

T. 5 0 hmi,Z\^.M If -r ^ 2 6 U«fli 

10 0 4 0] ±iE!ai 0-1 2-P^L;t:«flBitihSS:-C 
J4Ta2 105'7>yffiJi±S22 0<^i' 7 VT^i: Wf 

ttSgT-i£i2ffli|jJ^e>iStS«ll(C7>MfC^t UT 0 . 0 5 ra 
mgjgUl^?-^. Ta2 1 «rffL±tfT±g!2 0 t<7)H 

6 4 ^ 7 > -f-fhmz^ 'm.m-h-^mk 

trl^A ic ^ 7 > rsix* J: ^ tci!:^ 7 > ys-fSiJ^-t * J: 
■jt^fil^-f-S^tA^-C^^o w<?DJ:-9U^Sl<?5^7>y 
■e<0<.OS:«iJ«l-f4C:i:UJ:»)v a!S5f2:lffl*'e>JCT$-fe 
«tL^1-<L, V'J-x^-f ;UA4 Ot^^iSStfcffl'^SI 
v^TSlf-f i:^i;^7>7*r-#iCt7>-<b, U-X7 



11 

(0 0 4 1 1 mi 2ii^m^mm^-<±Tm2 1 
6f8§offi4&gr.t Lrmmffi^-y »• 3 4 i:i]mLxmmi 

a«r';';-;^7<;u/»4 0±ictt*&1-* J: TfcfllfiKL/:: 
Ct?r1fmt-r-5), mi 2Xli±m2 0 iZ^rUy htV 
E«6 2 tWS.^<^6 4 ?r^lt/-^St;6 0«-Ult, 
QE«6 2UJ:»m<l*'ru-y h3 4«'#ELoo1t>DSWtL 10 
xmsrt !i>m^ir7r>-f-^ 6 6 li k - ^' t?* « „ 

10 0 4 2] ±m2 oiixzrFm2 ni±mLtzmmm 
mtmmi~mm^-^xsm-ti>7i'h, mmueoti^m 
2Qff)y<-7-'(>irm<0Ti^xmiins&wnzRs.u m- 

mU6 0Xim^ivf.:mm3 4 ai)mEm6 2 (C Jio-C 

6 sjiisatse o<Dmm^hTm2 imizmmz 

10 0 4 3 1 ^nmmmff>i$imm±^m.izximmm± 
mmi. mm^mz -x 7 4 0 t^i&MSh 1 20 
6S-t 7 h-fstttjc, isstspe otcwjffi^ru-y h 

3 4 S-fitlt Lr±a2 0 tTS'^-X 4 2 1 Srnr^ ci- 
ho >k^^x^ ifeM^ESriai 2{c^i-j:du$&ii:fi:a*- 

X 7 ;u A 4 0±tcft^&-r-5o >; 7 -f ;i/ A 

4 0±J-B»fSficoW8S3 4 a «r«^-t-'6:^ffia±S.2 0 

«rSft, '-Ku' YizmSii^rU y h 3 4 jS-tt^LTr- h 
6 8 J»»f>^L;t«8B3 4 a..«:.ttl&"»--5 1 Cvo^i'C i: 30 

my-()i^^vmm'y-)yLxirru-y\-jfiiktLtzi> 
[0 0 4 4] t^j. ^^tmmx'ti:Tm2 1 «-Brs*fc 

Tgl2 li±.^^-±xmLmS,l 6i^7>:fLX 
Wfli^jhl-**^ ±a2 0i:TS!2 1 Of'tfflS-ifilzLT 
±S2 OSrBrSStl-x ±a2 OU+-Vtff--fEia52 6 a 
«:l£ft. y y 1 0 «r±rS] ^ L XWH^S, 1 6 

m^om^tmm^e oi>i^^(mtmLmmf:mfxm 

4 a tfr -f 2 6 tcff Lffi-f J: ^ IClifig^tL* 

f&Lx/^-f-'Oi^mi') >)-x7 ■< n^Axwim-m. 
bizat)^ ^izmm in^ $ ^izmssm^ti z t 

10 0 4 51 ±E@ 10-12 (C/T-tfflJliSlh^e(4'-H 
f--flHlgi52 6 aSrffMLr^yu- h«cWTa2 1 50 



(7) iRpBS 2 0 00-299335 

12 

^■^hfjifX'm\m)t-i-i.zti:!(mt'i-io mi 3 a 
Tm2 1 ^^-m^-tti,:fjii:x'mmm±-thi&mmit^m: 
<^m<nnmi{i-mi:7r^-to m 1 3 nm^-f^ x > 7 0 tc± 

m2 0i%nL. W!lft-/5-f >7 2UTS5 2 1 

TTS.2 1 ^mmu&t Lf^i>(r>X'$>i,<, HI 0 - 1 2 

iz7ji-rmmm±mmixiiTm2 1 i^mmzHLmifx 
n-m ?-t!-/j3»«. ^mmmx'iimmijf^izm^ s » 

Tm2 I Ji'N-xro y 7 4 ^■:^^L■CTS'^-X4 2 
i:@)£U. TS'^-X4 2^r¥a67'7f-V7 2{-@!5-f 

-So UTT^2 iiiwrn-f^T-y? 2^wJ:oT^¥i!J 

[0 0 4 6] 76 imm^a 1 6 «-ttfj!§itihf ^KtCft 

7 6 113»§lx y J >5^781CJ:»)±S20 IcifijtfC^ 
B#ftl5'St»., Bri!)-/7-r> 7 2(citu$&E:^(S]jCDrij(-c- 
*So 5ri>\ :^7>'^W6«r#»i-^^gtL-C, 

y')>r^(Dim^^i:m\'^hzti)^x'^i>o j^Tv'; 
y-r^^iz. ^\\£-T-<ff)mM^mziryyj^7 6(r>i7 

•7>7*}SS«-TtfT*J< ^ttCJ: 0, V7y hJfc^Jc^-C 
^"B&x 1 6 Sr$*f T-# -5 i:v>-5 jpj,dr.*«ft*o *:M<^^ 

X'^X^mX'i}i>o 8 0 aJi'J 'J-X7-f ;i'A4 0<O^ 
i^D-A', 80b»±'J'i-X7-f ^^^4 0<7>#IRn — 

-c**o m's^itm'<^\z^^^x') ';-x7 -f 4 0 

\mf^a-)\'BQait-hTm.2 1 ±tC5ei-^ 0 $ tL. 5g 
l[n-A'8 0bi;iS#Dlf><V'5o 8 2li'J ';-X7-r 
A4 0 4-a5^-t-S/j*<0j||»JUlLo-7. 8 4J4itUll) 

10.0 4 7] ^'mmmnm^^ ^^m.f.z X hmmm'i. . 

m^\mT<r)bis*iX^i>o TM2 l;»«TiiLg(c 
hi>^,X^Sitz^z 'j 'J -X 7 •< 4 0 75*TS 2 1 <0± 
»C«il&S<t^)o 5'7>/'N'7 siiSS^xy; >r7 8<D# 
»*JCJ:»), TM2 l7»Tfi:«(c*4«ag-eTS!2 1 <^> 

X7^•>^A4 OI4i'7:'>'<7 6oSSB«-aoT*50, 

7>/«7 6{cis»t/'ciriR«?L7 6 a^^hJ^rmi-th 
wt{j:j:oTJ'7>7^t;iKjt3:^$K>s,o Tte 

®»c*-sTa2 i<r>(*i^mm*^hJ^Ti!gL3\u mi 3iz 

TjiirX^lz^ TM2 1 tif7>y<7 6\zii^xmt*tfz 
caSBortffiA*'; 'j-x7-f ;uA4 Oizi.oX^m^ittz 

mmimwm^Mf&i- i , w (D^xmmiwmmzm 

^M<OfBLmm 5 0 Srttif&l- 4 o 
[004 8] muMA 1 6 (iHISE 1 2 OltSU^ieclitO 

#2g^^-yyi o^jf^L/wto-eJjio ttWcff^D^i 6 

«4±2i2 0{CtS:tti*i(>L-C-b y h LTtiv^L, 'J 'j - 
X 7 4 0 arEg L./^*tS-C^ 7 >/< 7 6 <ir)±tcf£ 
a^* Ur -fe -y h LT J: v>. ISStfl^n^ 1 6 «-fc -y h L 
T'cfK, Bri()7'7X>7 2S:±ii/S-ti:±S2 Ot^'vV/* 
76*JiirFS!2 1 tX-mmiSii Qiiryy-r-tifo 



(8) 

13 

t ±S3 2 0 t X'^miS'a 1 6 <r>mW(>i>'^ 7 > -f^ix. 
? •bJCBfS),7*7 r > 7 2 7>f±ill; L-CTS 2 1 i: J:gS 2 0 

t ■e^sjiStff^D'a 1 6 7j«^ 7 > y $ ii-6o 7 7 e **f? 

±U/L-f*. T!a2 l7>*±#'r-5ISi;i±3iiS5&:7.7''J>*'7 

[0 0 4 91 8 6. 8 7J1TS!2 l7»*±S!iL^:ISw±fil[ 
®S:iKllilI-r.S;^ h y/^-Cife^o TM2 1 lix f- y/N'S 
6, 8 7<0}giiU7»f^g5i--SiS5$*T'±#LTffjh-r'5.o 
Xh y/<8 6, 8 7lii'7>yB#(;Bri!i-7*7-r> 7 2;)< 10 
SKtC*E«®D°n 1 6 ^ ^ 7 > r U r*S)iEJgq°p 5:^*^5: v v 

isff^a 1 6 <r>mm^ 9=7> L/c^t^-c-Tsa 2 1 «r# 

L±»f'5::i:»CJ:»). iS^^WfliS 0»±'7'f-r. 

0 usiS^a^s \z u/c3{i«or«fliJ± 'J -X 7 -r A 4 

10 0 5 01 TM2 1 Sr%^tc±fi:®(Cif L±Jf7t:t(cS 20 
■eifi[««8g5 0«-M*LTafb$-ti:4o ±l!2 0*iJ:i;' 

TS2 1 (iH-^'4 6tcJ:oriJD*fc$nT(/^So WBi® 

#«f»c»4. t-fi'9w<7 6-e««3^o=pi es-i'^vy 

mSl,i:^m9\-iz^*)iii U 9 7 6 U J: « U >; -X 
7-f ;i'A4 0W5l«$^Srft?fifeLr. "j'J-x7'f;uA 
4 0«rff;t:C§|3imL-r4o C^LT. 'jfclil<0«Si»ih 
^«8U:ft*, • • • ; .30 

[ 0 0 5 1 1 2^:|life®!S<^ J: d uaao* ^ tfT- CflSB 
2 6a Sriatt/cri'- h4*OTS2 1 ^r^tby^-r > 7 
2 -Clfift LTWIi»lh-r4^ife«±. ^f^a 1 6 f-i* L 

fiTSfSiSih^ i: i)^ttx-i> i> o 'iit^<r>mmm±n 
«-r-i± 1 2 0 h veS'^yux^g-c. 3 h ><r>-f7 > 

'yxff)m:fji:^-ri>^<Ot\'^^t:hff>i:^mLX\'^^ 

e-e+«-r-*>*, 40 

[0 0 5 21 itz. A3^^'fX, A 4 Xi:v^ofc:*c 
U^o ±M2 0 tTS!2 1 tCk-^- ^ 6 Srrt^L. 

i^ai^i:mmi}^himxxmmLimf^i:mifi. 

oXm^Bi)^W.hU^'i. n \Z'¥-l-i}'^hWit-t^ J: ^ ±S! 
2 0 LTmz \<r>\i-if i'¥-L-<n^^fitl':k^ < ^4 i: 

6«:^MU-hy H--5fiiru*'b*^t:«>«£fi£JBa 1 6 tSD 50 
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10 0 5 31 itz. *^rfiffJ@<7) J: 9 {CTS 2 1 S-#Pi^ 
fiif^ LT±S! 2 0 1 <n^X'mSL^^S, \ eii^yy^LX 

X7-f ^UA4 OSr^hLT6J8i»lh-t--&^tT% ^12 

'ji-x-mLi 2Ammziry>-fX'^. m^i 2<^s®t; 

TM2 li')')-7.y i OX'mS.LfzZ tiz 
X »J WSS*n^M 2 1 ^ 7 6 <^aiitcft3t-tirr. 

[00 541 111 4, 1 5«±Ti!2 1 «r^Pt§-eS:^^ 

X'mBsm±-t6mmm±^m(7>(c:-mmt Lx^^i^^'y^ 

y^g 0<7)M-ffiSr«BifiKff^-ri-Sfi4-^-ro #«i$:t7Jii>'N 
9 0<^M•ffi±(C(±^r|.SMf^^^^^-g-r-S - 9 2 J)» 
|^St*2:^$a-CiJ*), w<oe7-9 2^r3J:l^L;t:S^• 
t^9 - 9 2 o3«iBAqttef -5 J: 9 ic<»Ji«fl^-r 4o mm 
mm. zffy^mi$-'t^^^^9 ottmt^iz^i^ixxm^a 
fc^fc^o ai 4iZ7^-rxoiz. Tm2 1 «:nrs&y7'r> 

72«:3af SW^Jxyuv^ry 8tcJ:i)^9>/<7 6 

0 i:m^i>mmt±u%imm t mmx-i, o . 

H«'±!fil#t::L-Ci^3|ft:'>JiyN9 0«rTS!2 l U-fc-y h 

-rsci:, ±M2 0<75^llt^)fJ®tc'; ;uA4 

4 i:i±M2 0ii#3&>-)-#«T o Ct-S^ ' 
a*»'J ';-X7-< ;VA4 l<Otti»D-iK 8 1 bJ>»#fl5t 

[0 0 5 51 3f:|iifiJK^.«®)iiiJihsa-c{±. 4-r. a 
ga§«^>ttS-e±M2 o<^5'9>y®»c»j ';-x7 y jua 

4 1 ^tt^L-C-t y h-f^fct^itc. Tl!2 UC'J M- 
X7-f;UA4 OSrttlSU ^•7>/^•7 etc; U-XT-f 
;UA4 0 S:«Rifj£}f-r-5o ^^{-, TS2 l<OrtiS®*»C> 
'rj-X^-f il'A4 0«riTia?IL, i'7>y<7 6i:T 
1!2 l{ci:oTH4:it/-[HlSCl*I®U'J 'J-X7-f ;UA4 
0«rSlifU IHlgBF«3^C^^^•»*'>J.>'^9 OSr-t / h-f^o 
^Itic, «gi9 4 S■i^^«^J:■>J^^^9 0(r)I&+*g|5{C-t-y h 
-r-5)„ m 1 4 li«Si9 4 4--fc y h Ltzim.Xir>:bo 
[0 0 5 6] 'k^^X\ 'SfW)-f7-r>7 2i:±mL. if y 

>-/i^i&-ri>o i-r. «fli9 4 7»*^'7>r^*t. ikiz 

{f7>/<7 6i!i^±m20izmmi-i>o 5'7W«76**± 
S2 0{CS«'L. $f7U-5rift7'v7^>7 2**±i!li-4C 
ttCJ:o-CTa2 lA'^iSf^-fi'^g 0«rffL±tf-5J: 
dtCJfcio TS2 lA*i^^«flt'>J^>'^9 0«rffL±»f4ift 
±S2 0i:TS2 1<^X h tyy^S 6, 8 7;J<1« 
UJt t c: ^ Tfflhi- 4 o - <Of?Jtfi:e<±WflE 9 4 
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[0 0 5 7] mi 5(iX h yy«8 6, 8 7;»*^«Ut:T 
S!2 l5J«±fi!:IHC#L±tf<bft/j*lL@-e*>4o ifiiS(*:'> 
0J-jfclS:?^i/jk:'7-9 2<DP5U«rjB&9 4 ajJ*5£ 
k'7-9 2<0}aicB7iif'-' -r';UA4 1I*5«C 
^TA •) ji^•C If 7 - 9 2 O^MtcWflS 9 4a L 10 

T«flilj!t}&$a4» tr^- 9 2 «5gJ$^&U^^ 
iff>o$7if*oT{>'; •;-:^7-f;u^4 1 «r^L-CttJ)J8 
fi£Bi-4itUJ:oT, ldrc,o^«rHjlJRLTfcr7-9 2 

9 6 »i >; 7 -f ^Ui. 4 1 Sr±gi 2 1 T-«aip^#i--5 

(0 0 5 8] IS 1 6 1 5iZ7^-t-mssm±^<r>±m 

2 0(ow-mm. mi 7»±ts2 ico^mm-r^^io m 

6 -C 2 0 c (i±m 2 0 tO>'^•-f• -f > i^ffiUlStt/cteBK® 20 

wmm 2 0c <?>Jaffltc±s 2 o ic; 7 ^ h^a 4 i 

i35t0!i-e{±iTiR^?L9 6 imAmkizsm.Lx\^^& 
i>\ ff«M2 0 z<7>im\z^t>^xm-L"<r>mmz^ 

[0 0 5 9] ±Si2 0iiJ:crFa2 lffliO/<-x-f 
ffi (+1rtrr-f «^iSB€-^tr) "C, J:.T«R«7L9 6. 7 

" K J: oT^%-^'??i&iaiCfMi-* 4: : $m<^t>-ri)-tj:m 30 
ilbJC J: o •C«S{|lct/t7>*/|N* ;^ 7 -f fl//.*^ 

#C>'^: v^C tt^h') V -7.-7 < «• J^T®5 1 

^-r< 4'-5ci:3»»ib. 'j < n^J^^mW^tm^z 

«t*fcv»o/'^^S^*)4o i'7>7'j-';rtcoi»-cj±¥ 40 

(0 0 6 0] (HI l\Z7^i.')\z^^^^x.)s^(^^^ 
^1--!>Ta2 lli^-^^^-t^i/Ng O^g^Ji-g-^p-tirT 
¥E^?rR^g(:}&fi£?n*o ^TW^'? 6liTa2 1 

<r>>m\zTm2\\zn\.xmmmzmihixh^ 7 6 

b(iTS2 l<^H)gu^&oT^'7>/^•7 6«0gEiC^tt 
ti^ 7 > -/^X'i,ho ^7 > 7 6b »±»fl&Sih 
®«i<o«5^ffifl-e5lll»- ^ 9 > :/:?3*«f^ffl -f * J: d <- 

*o 7 6 ca^'7>7'5l^7 6 bSrSM^uaOXv^/jji- 50 
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-/N--7D-r- i-T-*j^„ 

[0 0 6 Ij 7 n —m<r>^ -v tf 7^ -f 9 8 (± 7 

>7'?^ie7 6 b<oninijtc-/g-t-'£.i-7{-ffigf -5,0 ^r- 

/<-7D-^<;3^-Vlf-r-f 9 Sc^iaffiUiT'^V h7L9 

8 a«rr,r1DL. J^Tia?l^t»«ca*&LT:t-/N--7D- 
ffl<^+vtr7^Y 9 Srttc; ';-X7-f ;UA4 0 4%5I>T 

mt-tio ±m2 o(c<>TS2 1 tra:^{;*-/f-7D 

-ffl<7)4r^rtrx-f 9 8 ^-SfcitSo TS2 1-C7 7li5^- 
/^•-7D-ffl<7):^^-\• trT--r 9 8<r>^ hizHm'Z^mLtz 

mmx$>i>o ^mBmx'ai&3m7 7^i4jmsT-4 

J>»gfJimTt^-5. 7 7 aaK5Jfft7 7 (75iElitcmP 
■*/^i)R?l7L-C**o Z<r>m\ll7 7 a t JLriS5HSim«- 
U.'-)-X7-f ;UA4 0 4:lJRfll'«7 7tC?|#iiA. 
BTtgtl-^o l»§|r»7 71C'; ';-X7-f ^l'i,4 0<r)/j* 

7 iii5-ief L/^ij«tT-^ < myfmzmiB ^-^f^fiik t lx 

fe<tv^, ^r*>\ 3l--/<-7n-ffi<o#-r t*xY 9 8<0«g 
* t»fl^»c8B < -r-5 t J: orWiR* 7 7 i: |aiM<: 
')-77>c )i'i.4 0ff>fziA.i3\^&tfi1^m^'btz-t 

(0 0 6 21 HI 8lifcf9-9 2«r3!:ffi:L/wffi*TS!2 

1 tcifi]itT*ig«:'>i/>9 0 t«fflt«tff^i-?.»)Jiifjt^ 
ttcoHiiff^iSiSr^-ro ±S!2 O 4:Tffl2 uc; 'J -X7 
Yrt'Z.4 0v 4 1 Srft*^i--5C:t, ^9W<7 6S-fflv» 
4 ^ i: . BTlfty 7 -r >- 7 2 -CTS! 2 1 «-^#i--£. C: i: ^ 
0^6?j5:«fi£l±±fBltSfeffJ^i:ra^T'<fe^o 1 0 1 1± 
TM2 1 <7)/fiE®il*>'bJ:-riR5lf */t:«:)tcS2tt;t •>-;i' 

v>4^-c&-5o ^mimmx'ff>mssm±.^m.xa. ±m. 

2 0 4:TS!2 1 IZV 'J -7. 7 -f 4 O.-A^X^ty h 

LTi|tS#:-!»Ji>'N9 0 SrTg!2 1 tc-fe7 h U ^'9 W< 

7 6 i:Ta2 1 tT-ffM^ttfjGDSPrttZjBEttWfl&S 0 «: 
&;.-t-&o mi 8J±iK«i«fli5 0«raEAU/c«t@.-C* 
4« . 

[0 0 6 3] <*:<.>T% Bri!)7'77^>7 2«-±ift$-ar*i9 
^•>i/N9 0<?5)a^Si$«-^'7>/'f7 6T±a2 0 fccoW 
"ei'7>rL. $e>tcTS!2 lS:±S6§-a:*o TM2 1 
(i;^h y/<8 6, 8 77»»^1gL/^:i:^«-e±i6^J*^9fJh■t 
*o TS2 l<OlJ6i:i:(>Uifi[tltWS&5 O^i^^'^f*:^'^ 
/^90ro^:•7-92 «^Bfi!tMO^®-egiS^^o TM 2 

1 <ot¥ L.±»ffi:e-e« t?9 - 9 2 oJSffi**^^'; 

7 ^ 4 0 (CX •) a=tri 0 tci?J4^t«g& 5 0 (n^'m.if 

w^^^wxy^-iiii-h. ^'^-9 2<T>nmii-h^mm^. 
[0 0 6 4 J i$mmsmiit o'±ffiiiMi}^si-estw l/^ 

i^lC. i}5^igft;':'Jl^^9 0-et*7-9 2 «:ffML/^ffi* 
«]|&»Jh-r*^(C, Jig!2 0^J:CrFa2 1 «r'J 'J-X 

7 Y iu A 4 0 . 4 1 -e^S C-c«8g/iSc?gi-*:&ifej±, tf 

7-92 n^m^n^^^tdrnxm^mm-i^-H'^}:. 
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^mmi: J"; -- > f^ti£'^A'^ <^i>tti,iz. ^ 

ho 

(0 0 6 51 ±i&.Uzm 13. 14. I ST-^i-^BBIt 
£«lt(iv^rit^Tffl2 1 ^Bnay^-f 2-e3t#L 

TTM2 1 «r-Bri)!it Ltzi)^. TM2 1 ?-^|^$-ti-i7j^i5 
»; \Z±M 2 0 S:#PtS-ti:T«t^ff*D°D 16«:i'7>rLT 10 

10 0 6 61 HI 1 9imi!km±Mm<n^<^mmm.t l 

2«-IS:{t/L-^JI«t, Xh y/<8 6. 8 7<^)^aSg?S-i® 

I 0 2 Jiiimi 0 4 S-^hLTiTltfiHcjliai--5o 
1 0 6(±;i--/<-7n-y- 1 0 Sli-a^r-^V h-C 
*-J>o SI 9(b)(C4---'<-7a-ffl<;)4frtfT-< 1 0 20 
2, 3i— /<-7n-r- F 1 0 6, J^r^> H 0 80 
^ffiHtr^-fo /<-7D-ffl<^+-ttr-r-f 1 0 2li 

0 6S-Ea-t*o XT'^VM 0 8tt*-/<-7o-ffl 

O^-^-tfx-f 1 0 2(7)Jrl.^CBff^KPS$ri3V^TlsSScaE 
fii-^o 1 1 0»±';';-X7-f ;UA4 0, 4 1S::^7V 

(0 0 6 71 «)!gfiKSSB*-t,:^— /<-7D-L;t»8§(± 
'J ';-;^7-<;l'A4 0■frt®;»*itla^tL;^:5^->'<-yD 

-ffl<o+4fcrf-f 10 2CjiA-r&o vio4>t^-ea^7L .30 

1 0 4?J»f>>-/<-'7D-ffl<0+-ttfT-'f 1 0 2iZJ^T 

»8iESr»Dx. i i t *»-C # . «S6«ff$8pt?<D«Sitt(Ofi 
T*fi«fifci-4Ct;4*T?^«o a^TLl 0 4;»-<b<O 

ATlfx -f 1 0 2-^SSA«SWi$<x*^0«8t4r«tJffll-r* 
wfc3»*f 7 n-ffl(^+rfcfT--f 1 0 2'v 

(0 0 6 8J 1 1 6l4±a2 Otl<OX hy/<8 eo^Sffi 40 

R^i?smi-i^-^X-$>io Xh vv<8 6S-:^-<' Kn 
■y KC*^LT^aiAi«lc3:#L. ^-i' 1 1 6i5Dai:t7 

* UJtC- L rasju i' 7 i' y-e # J: d h -7 / $ 

S:mmx-^iJ:niZLXiS<ff>iifX^>o ^US^h-y^^ 50 



(10) !i$ra2 0 0 0-2 9 9 3 3 5 
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8 6«?>TOK$t LT(±±0. 1 mm^ffiab^tJf J:t,.„ 
(0 0 6 91 ftfJjJ L;tJ:TlC. T^J2 1 ^m^^i-T^gf 

i:7»>c>TS2 I i LT*-^:»):*:SJ<7)^a«rjiffl-r4C t 

1- fcfr- -f I^T-W&*neOft-r-SS&V'*^4&^»r J: oT^i: 

tLxw.fcm^, mm(r>mmTst<n'i'^ii-hi^^izm 

.t -7 »CTM2 1 ^i^X"^^(DmmA^hmzmit-t:ht 
^iz-ritzX>iZ(i^ ^m<r>'p^X'<r)m^M.^±^ < L 

(0 0 7 01 02 0(l^<Z)»SfiO*:fliS-3> Fn- 
^I'-r^./jiOifeffiF'SUSfJWiI^Kl 0 8S-!S»t/jCTr-**o 

^f^-c^mnmiz^'Fivtmifhimi^izu m 

flS75'iR^i--sfS(:7cte«utai«i--2> J: 9 ^z-r^o m 2 0 

■Clio «i^O*f)^-C-0. 0 2 mm^OBaratc)^ 

.(0 0 7 11 #ll«feiJ.^T'ili§gL;*^.tT{C. 

«fl^ihi-4Ci:*:!|fefctLTV»io ^<OJ:dtC'J •;- 
X7<<^z.4 0S-^LT«Sg^il:L;t«^»4. m^<r>^ 

(0 0 7 21 02 Hi±S2 0i:TS2 1 fc-CU V-j;^ 
7-f ;UX.4 0«r^hfC«£fiS(:ff^°pl 6 Sri' 9 vyt/tl^cS 
Xi>ho + A- t*r < taSB 2 6 a »4TM 2 1 tCtStt;ttt§!J 
IJS52 8(;J:oTffl'>UISS-$n-Cv»*7J>e>> V 
7 -f ;UA 4 0 «-^M,t:»fi!E?gD°p 1 6S-^'9>yi--5t. 
+ + tf X ^• ease 2 6 a (CSgM?)'^ ftT CIS ? 

-5o ^<o^\\i7-'(mm2&3i\zm\:.Sitf>hixtz^{i 

'J'J-X7'f;Ui.4 0«-^hUr«8i3 4a, 5 0 

mm^w&-tii.n}zii^m-i-ho -iui. s^k^tcwug 

(0 0 7 31 02 1 JC^-rCTtr-ll. TS2 1 JC^^rlfT^ 



19 



(I I) 



!RfB3 2 0 0 0 - 2 9 9 3 3 5 
20 



[nil] mmm}t^m.i~Wim^s,i-ty \--i-i,iim<r>m 



[0 0 7 41 02 2. 2 3l±++tf7^-fCn8P2 6a«'tt -So 

w*ftij!j»)Si52 sco^ffltcv^:^— iES«:g5:ft-cms&i^ih (135] mmmit^&(r>m(Dmjs.im-rmmmr'^^o 
T'-f 2 6(r>4>wtciib*ft^i)8P2 8t:=*--\'tr7-'f 2 em lo 

±«rii$&i--& 7 > 2 9 a . ttw? siv2 8 A'^c^i" (® 7 1 mm±^s.ff>i&<r>msBfBt:^mmm-o^ 

7 9 ^l*«t^wo •tf:«J»>«62 8 \Z7>-f—^i (081 a[B£ff^o'&S:«fliitihLfc«8ifi)tff*Q°n<o^tI0T- 

-f 2 6 WeW)iia4rqzJS;'fb^-±-i>f'^ffl***-5>o {0111 ffl[fi£5Kp'&S'«l&itihL;t*fc®<!Offlfli0-C4> 
{0 0 7 51 mL'BSiit UT»±1»flt3g«U#^«^ 

f--yyi 0«:^eL;t«>«Z)«±(>*.*A,, «B&«*RU^tt 20 {01 21 T2!«r#^^-*T«tti«jhi-*«8&»Jt5IB 

A3, A4, A5tv^o^j#SC0 (0161 «re»Jh^«<iO±SI<Ofl||fe=fr^-t-¥BS-C* 

ms^r.ifee is < c t i »> , wsiitjt^g** . 

a»i1£ffiT*C 47S*3r^fc;«:-9^S%?5!l^99t^£ffli-* 30 (0171 «ffi»ih^S«?^Ti?<C-<»?fi 

(0 0 7 61 ttz. mukmrni/^tsiMz o, 2 i<7) (01 si iim^''7^^-^<^mim3kMm.<n>m.t:7r^-tm. 

/<-7--<>ir^<r>^m.tLX. =-"/Yr^-^-^^-9> ^0-e*>*o 

^^Xx><^=%^&^rJ:-5itSf!f^<>o#Sr^SL.;t^>0^i (0.1 91 »SS#flhSe<^i'7>/«O«^«-/T?-t»f®0 

mMmm t ut:«suc«ffl-c- § * ^m^y^m m 2 0 1 ^<r>n&m^i7r^-rm.mmx$>io 

4- -> 3 y^.OigSTfcltWIiSfeo § tc J: 0 fttS l,ti^ (0211 «8S»ih L ^ if r- -f rtOfilfifeSr^p 
Sr55-tfee:i^t Ljt^JOo#lZj:l)«iaL/wt<Dt±> ^ (02 21 9 >:^-K^r^f^fi^Ufc^^t®Sr^-rBfffi0•C-* 

*-*bfflFigJ:«ffl-e|i. «8g«|it*f«Effli:UT*>;tSll*a (02 31 9 >:^-B^:^glj^L^^*«8^3rr^iB0-C-^b 

5- C^>4o . •&» 

[0077] (024] ^«LhtC#-»fflOiNW*^-?^ -/ 

**-C&v «Mi#ril:L/j)S^Kfptflm-*S!l-t*-.t»:J:. 1 2 

i>^<^m^^m-tho 1 6 fefi!t?Ba°D 

(0M<oaB^^isi^l 50 2 0 ±M 



LXi>S.^\ 



m 4 1 mufi^s,^mmm^Lrzmi-s^<r>iimmx-^ 



( I 2) 



2 I 
2 2 
2 4 
2 6 



21 

TM 

26a ^-rtfr-fDaSP 

2 8 tt^^m 

2 8a tt^«)« 

3 0 K 
3 2 ia?WL 

3 3 J^TJSA?L 

3 4 mmi'ri'-yh ■ 

3 4a SfflS 

3 6 W)iB«lhSe 

4 0, 4 1 'j'J-X7Y;l'A 
4 2 TM'^-;^ 



!r*r/3 2 0 0 0- 2 9 9 3 3 5 
22 



4 6 

6 0 

7 0 ®5e>''7- 
7 2 ^Wi'fy-r'y 

7 6 ^'^>/< 

8 0a. 8 1a fit*&n-A. 
8 0 b. 8 I b 

8 6, 8 7 X h •//< 
10 9 0 i^ig^'>JL/% 

9 2 t:7- 

9 4 mm 

102 7 D-fflO+t'^'^-'' 

10 4 ja%?L 




(1213] 



[1112 0] 



50 28 



50a 



110 



28 50 




o o q|q 



O O 



ims] 



me] 




20a 




( I 3) 



#r{3 2 0 0 0- 2 9 9 3 3 5 




(14) ■ iTSf pa 2 0 0 0 - 2 9 9 3 3 5 



iiai3i mi4] 




21 74 78 



imi 5] 

[11116] 




(1 s) 



4$ P,f| 2 0 0 0 - 2 9 9 3 3 5 




(SDlnt.Cl.' 

B 2 9 C 45/34 
45/73 

// B 2 9 L 31:34 



Siguier 



F I 

B 2 9 C 45/34 
45/73 



f-73-r (##) 



( J 6 ). 2 0 0 0 - 2 9 9 3 3 5 

F^-A(##) 4P202 ADOS AD19 AH33 CAI2 CBOl 

CB12 CK41 CK85 CK89 CM72 

CNOl 0)06 
4F206 ADOS ADJ9 AH37 JA02 JB17 

jr06 JM06 JN41 JQ81 
5F061 AAOl BA07 CA21 CB13 DAOl 

DA06 DA08 DAI6 



Searching PAJ 



1/2 i/ 



PATENT ABSTRACTS OF JAPAN 

(ll)Publication number : 2000*299335 
(43)Date of publication of application : 24.10.20Qd 



(SDlntCI. 



H01L 21/56 
B29C 33/68 
B29C 45/02 
B29C 45/14 
B29C 45/26 
B29C 45/34 
B29C 45/73 
// B29L 31:34 



(21)Application number : 11-311655 



(22)Date of filing : 



08.02.1999 



(71) Applicant : APIC YAMADA CORP 

(72) Inventor : MIYAJIMA FUMIO 



(30)Priority 

Priority number : 10195723 Priority date : 10.07.1998 Priority country : JP 



11029469 



08.02.1999 



JP 



(54) MANUFACTURE OF SEMICONDUCTOR DEVICE AND RESIN-SEAUNG APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reliable 
semiconductor device which can be reliably sealed with 
resin, without causing generation of resin flashes on one 
surface of a product to be molded. 
SOLUTION: In this method for manufacturing a 
semiconductor device, one surface of a product 90 to be 
molded is sealed with resin, and then the resin- molded 
product 90 is divided into semiconductor devices. In this 
case, the region of a parting surface of upper and lower 
mold parts including a resin molding surface* on which 
the product 90 are to be positioned, is covered with a 
release film 40 for easy peeling between the mold and 
sealing resin, the product 90 is positioned on a lower 
mold part 21. a sealing resin 94 is supplied onto the 
resin-sealing surface of the product 90. and then the 
product 90 is clamped by the upper and lower mold parts 
20 and 21 with the film 40 disposed therebetween, to be 
thereby sealed with the resin. 
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[Claim(s)] 

[Claim 1] In the manufacture method of the semiconductor device which divides into the 
piece of an individual the mold goods-ed by which the i*esin seal was carried out> and is 
used as a semiconductor device after carrying out the resin seal of one side of mold 
goods*ed The field of a parting surface including the resin fabrication side of a punch 
and female mold where mold goods-ed are arranged at least It covers with metal mold 
and the resin for closure, and the release film that exfoliates easily. The manufacture 
method of the semiconductor device characterized by clumping the aforementioned mold 
go6ds-ed by the aforementioned punch and female mold, and carrying out a resin seal 
through the aforementioned release film after supplying the resin for closure to the field 
side as for which arranges mold goods-ed to the aforementioned female mold, and this 
cast-ed carries out a resin seal. 

[Claim 2] While the aforementioned female mold is formed in the flat-surface 
configuration doubled with mold goods-ed, the clamper in which an end face projects 
rather than **** of female mold at the time of a mold aperture is prepared in the 
periphery of female mold. After adsorbing a release film at the inside of the crevice 
which supplied the release film to the aforementioned female mold, carried out air 
suction of the release film from female mold, and was surrounded by the inside side of a 
cl&mper, and **** of female mold. The manu&cture method of: the semicoiiductor devire""^^;^ 
according to claim 1 characterized by arranging and carrying out the resin seal of the 
cast*ed to female mold. 

[Claim 3l The aforementioned mold goods-ed are the semiconductor wafers with which 
many pillars of a book were set up by one side. Tiirn upward the field where the 
aforementioned pillar was set up, and a semiconductor wafer is arranged to the 
aforementioned female mold. When the resin for closure is supplied to the field which 
set up the pillar of the aforementioned semiconductor wafer and a semiconductor wafer 
is clamped by the aforementioned punch and female mold The manufacture method of 
the semiconductor device according to claim 2 chamcterized by filUng up with and 
carrying out the resin seal of the resin between the aforementioned pillars while 
regulating the clamp position of the aforementioned female mold so that the end face of 
the aforementioned pillar may enter into the aforementioned release film. 
[Claim 4] The manufacture method of the semiconductor device according to claim 2 
characterized -by supplying a liquefied resin to this crcvi(^ as a resin for closure afi;er 
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. adsorbing a release film at the inside of the aforementioned crevice. 
[Claim 5] Resin-seal equipment characterized by providing or including the following. 
The clamper to which an end face projects rather than **** of female mold on the 
periphery of female mold at the time of a mold aperture while forming in the 
flat-surface configuration where the aforementioned female mold was doubled with the 
aforementioned castled, in the resin -seal equipment which clamps mold goods'ed by the 
punch and female mold, and carries out the resin seal of one side of mold goods'ed over 
the whole abbreviation surface. The feeder style of the release film which supplies metal 
mold and the resin for closure, and the release film that exfoliates easily to the field of a 
parting surface including the resin fabrication side of the aforementioned punch and 
female mold to which mold goods-ed are arranged at least. Press equipments, such as a 
movable platen which clamps the aforementioned mold goods'ed by the aforementioned 
punch and female mold, and carries out a resin seal thmugh the aforementioned release 
film after suppljdng the resin for closure to the field side as for which arranges mold 
goods-ed to the aforementioned female mold, and this cast-ed carries out a resin seal. 
[Claim 6] Resih-seal equipment according to claim 5 characterized by connecting to the 
aforementioned female mold the air mechanism which carries out air adsorption of the 
aforementioned release film at female mold, and connecting to the aforementioned 
clamper the suction mechanism which carries out air .auction of the release film at the 
end foce of a clamper. 

[Claim 7] the air adsorption which connects with an air suction mechanism and adsorbs 
a release film at a parting surfiace at the parting suri'ace of the aforejr»e.!iticncd p^inch^^ 
and female mold - the resin-seal equipment according to claim 5 or 6 characterized by ' 
preparing the hole 

[Claim 8] the aforementioned air adsorption of the aforementioned punch and female 
mold " the resin-seal equipment according to claim 7 with which the field surrounded 
by the hole is characterized by being formed in spUt faces, such as crepe 
[Claim 9] Resin-seal equipment according to claim 5, 6, 7, or 8 characterized by 
preparing the cavity for overflow in the parting surface of the aforementioned punch . 
and female mold, and preparing the air hole linked to an air mechanism in the base of 
this cavity. 

[Claim 10] the metal mold which advances hardening of a resin bom the center section 
of the resin fabrication section on the outskirts to the aforementioned punch or female 
mold - the resin-seal equipment according to claim 5, 6, 7, 8, or 9 characterized by 
establishing structure or the heater control structure 



[Detailed Description of the Invention] 



loooil 

[The technical field to which invention belongs] this invention relates to the resin-seal 
equipment used for the manufacture method of a semiconductor device and this which 
carry out the one side resin seal of the semiconductor wafer to a detail, and are made 
more into a semiconductor device about the manufacture method of a semiconductor 
device, and resin-seal equipment. 
[0002] 

[Description of the Prior Art] As shown in drawing 24 , after it carries out a resin seal, 
using as mold goods-ed the substrate 12 which arranged many semiconductor chips ID 
at intervals of predetermined in the in-everydirection direction and a resin 14 hardens 
as a method of manufacturing the semiconductor device of a plastic molded type» 
according to the arrangement position of each semiconductor chip 10, a dicing saw or 
laser cuts a resin 14 and a substrate 12, and there is a method of obtaining the 
semiconductor device of the piece of an individual by this. When according to the 
manufacture method of this semiconductor device a semiconductor chip 10 can be 
arranged with high density and a very small semiconductor device is produced 
efBciently, it is effective, and it is possible to reduce the manufacturing cost of a 
semiconductor device effectively. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there are the following troubles in 
the method of dividing into the piece of an individual the substrate 12 which carried out 
the resin seal of ti^?.r whole field in which the semiconductor chip 10 is carried a?» 
mentioned above,, and using as a semiconductor dex ice. That is, in the case of the 
method of cutting to the piece of an individual using a dicing saw, since the dicing of the 
thing of the different quality of the material of a substrate 12 is carried out to a resin 14, 
a dicing edge tends to hurt, and a chip and a crack become easy to go into a cutting 
portion. Moreover, when dissociating using laser, cutting takes time. Moreover, in case 
the resin seal of the semiconductor chip 10 is carried out, when being based on the 
potting method, before a resin 14 hardens, time will be taken, and it is not efficient. 
Moreover, when carrying out a resin seal by the transfer closing method, wire 
deformation etc. arises and an exact resin seal is not made. Moreover, since the resin 
seal of the whole field in which the semiconductor chip 10 is carried is only carried out, 
there is a problem that mold goods curve. 

[0004] The place which this invention is made that these troubles should be canceled 
and is made into the purpose is to offer the resin-seal equipment used for the 
manufacture method of a semiconductor device and this which carry out the one side 



3 



resin seal of the semiconductor wafer, and are made into a semiconductor device. 
[0005] 

[Means for Solving the Problem] this invention is equipped with the next composition in 
order to attain the above-mentioned purpose, namely, in the manu&cture method of the 
semiconductor device which divides into the piece of an individual the mold goods*ed by 
which the resin seal was carried out, and is used as a semiconductor device afiker 
carr3dng out the resin seal of one side of mold goods'ed The field of a parting surface 
including the resin fabrication side of a punch and fem;ile mold where mold goods'ed are 
arranged at least It covers with metal mold and the resin for closure, and the release 
fihn that exfoliates easily. Mold goods'ed are arranged to the aforementioned female 
mold, and after supplying the resin for closure to the field side as for which this cast*ed 
carries out a resin seal, it is characterized by clamping the aforementioned mold 
goods ed by the aforementioned punch and female mold, and carrying out a resin seal 
through the aforementioned release film. Moreover, while the aforementioned female 
mold is formed in the flat-surfiace configuration doubled with mold goods-ed The 
clamper in which an end face projects rather than **** of female mold at the time of a 
mold aperture is prepared in the periphery of female mold. After adsorbing a release 
film at the inside of the crevice which supplied the release film to the aforementioned 
female mold, carried out air suction of the release film from female mold, and was 
surrounded by the medial surface of a clamper, and **** of female mold, it is 
characterized by arranging and carrying out the resin seal of the cast-ed to female mold. 
According to this method, a resin seal can be carried out certainly, without producing a 
resin burr. Moreover, the aforementioned mola gcods ed are the semiconductor wafers 
with which many pillars of a book were set up by one side. Turn upward the field where 
the aforementioned pillar was set up, and a semiconductor wafer is arranged to the 
aforementioned female mold. When the i^sin for closure is supplied to the field which 
set up the pillar of the aforementioned semiconductor wafer and a semiconductor wafer 
is clamped by the aforementioned punch and female mold While regulating the clamp 
position of the aforementioned female mold so that the end &ce of the aforementioned 
pillar may enter into the aforementioned release film, it is characterized by filling up 
with and carrying out the resin seal of the resin between the aforementioned pillars. 
According to this method, a resin burr does not adhere to the end &ce of a pillar, but a 
resin seal can be carried out after the end face of a pillar has been certainly exposed. 
Moreover, after adsorbing a release film at the inside of the aforementioned crevice, the 
resin seal of the liquefied resin can be supplied and carried out to this crevice as a resin 
for closure^Mprepyer, since theafqrementipnedcre^ the release film. 
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a Uquefied resin can use it suitably. 

[0006] Moreover, while forming in the flat-surface configuration where the 
aforementioned female mold was doubled with the aforementioned cast-ed, in the 
resin-seal equipment which clamps mold goods-ed by the punch and female mold, and 
carries out the resin seal of one side of mold goods ed over the whole abbreviation 
surface The clamper in which an end face projects rat her than **** of female mold at 
the time of a mold aperture is prepared in the periphei-y of female mold. To the field of a 
parting surface including the resin £a.brication side of the aforementioned punch and 
female mold to which mold goods-ed are arranged at least The feeder style of the release 
film which supplies metal mold and the resin for closure, and the release film that 
exfoliates easily is prepared. Mold goods-ed are arranged to the aforementioned female 
mold, and after supplying the resin for closure to the field side as for which this cast-ed 
carries out a resin seal, it is characterized by having press equipments, such as a 
movable platen which clamps the aforementioned mold goods-ed by the aforementioned 
punch and female mold, and carries out a resin seal through the aforementioned release 
film. Moreover, by connecting to the aforementioned female mold the air mechanism 
which carries out air adsorption of the aforementioned release film at female mold, suid 
connecting to the aforementioned clamper the suction mechanism which carries out air 
suction of the release film at the end face of a clamper, air adsorption of the release film 
can be carried out, and a positive resin seal can be performed to female mold and a 
clamper, moreover, the air adsorption which connects with an air suction mechanism 
and, adsorbs a release film at a oanving surfiace at the parting surface of the . 
aforementioned punch and female irold - the hole is prepared - a release film metal 
mold " air adsorption is carried out and a positive resin seal is made in a field moreover, 
the aforementioned air adsorption of the aforementioned punch and female mold " the 
time of the field surrounded by the hole carrying out air suction by being formed in split 
feces, such as crepe, a release film - moving " being easy " positioning of a release 
film can be performed correctly and the still more positive resin seal of it becomes 
possible Moreover, by preparing the cavity for overflow in the parting surface of the 
aforementioned punch and female mold, and preparing the air hole linked to an air 
mechanism in the base of this cavity, while enabling hold of an excessive resin, a 
positive resin seal becomes possible by pulling an excessive release film, moreover, the 
metal mold which advances hardening of a resin from the center section of the resin 
febrication section on the outskirts to the aforementioned punch or female mold - when 
the resin seal of the whole abbreviation surface of mold goods-ed is carried out by 
establishing structure or the heater control structure, it becomes possible to make it 
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mold goods not curve 
[0007] 

(Embodiments of the Invention] The resin-seal equipment which applies the 
manufacture method of the semiconductor device concerning this invention and this 
method hereafter is explained in detail with an accompanying drawing. Drawing 1 and 
2 show how to carry out a resin seal using the composition and this resin-seal 
equipment of the metal mold used with the resin-seal equipment of the semiconductor 
device concerning this invention. 16 is the mold goods'ed which carried the 
semiconductor chip 10 in the substrate 12. As for the mold goods 16-ed, a semiconductor 
chip 10 is arranged at a fixed interval in the in*every-direction direction on a substrate 
12. An operation gestalt is an example which manufactures the multi chip module 
Which constitutes one semiconductor device by making two semiconductor chips 10 into 
a unit,' Of course, when it carries the single semiconductor chip 10 with each 
semiconductor device, it carries three or more semiconductor chips 10 and it carries 
passive circuit elements, such as resistance of those other than semiconductor chip 10, 
it can apply. 

[0008] The mold goods 16*ed are clamped by the punch 20 and female mold 21 of metal 
mold, from a pot 24, they fill up a cavity 26 with a resin and a resin seal is carried out to 
it. 22 is a plunger which feeds a resin. With this operation gestalt, cavity crevice 26a is 
prepared in female mold 21, the field in which the semiconductor chip 10 of the mold 
goods 16'ed was carried is' placed upside down, and the mold goods 16-ed are set to 
femaleimold 21. In addition, it is also possible to estrailtsh a cavity crevice in a punch 20,^. '?^' 
and to carry out and turn the resin seal of the loading side of the semiconductor chip 10 
of the mold goods 16-ed upward. 

[0009] The perspective diagram of female mold 21 is shown in drawing 3 . Rectangular 
cavity crevice 26a is formed in female mold 21 according to the arrangement position of 
the semiconductor chip 10 carried in the substrate 12. 28 is the partition section which 
divides adjoining cavity crevice 26a. With the operation gestalt, cavity crevice 26a which 
divided, formed the section 28 in the shape of a grid frame, and was classified into the 
rectangle was formed. The upper limit side of the partition section 28 is formed in equal 
height, and turns into a parting surface of metal mold. 

[0010] 30 is a runner way which connects between the adjoining cavities 26. The 
partition section 28 is cut partially, the runner way 30 tacks, it forms and the adjoining 
cavity 26 opens it for free passage through the runner way 30. With the operation 
gestalt, the runner way 30 has been arranged so that cavity crevice 26a arranged by the 
longitudinal direction may be open for free passage three pieces at a time. Drawing 1 
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shows the cross section which cut female mold 21 by the part which the runner way 30 
passes. 

[0011] Although the resin-seal equipment of this operation gestalt clamps and carries 
out the resin seal of the mold goods 16'ed by the punch 20 and female mold 21, as a 
closure resin does not contact, it is direct characterized by carrying out a resin seal in a 
resin fabrication side by covering the resin fabrication side of female mold 21 with the 
release film 40. The release film 40 uses what has the predetermined thermal resistance 
which can bear the heating temperature of metal mold, and exfoliates easily fix)m metal 
mold. For example, PTFE, ETFE, PET, an PEP film, etc. can be used. Moreover, what 
has the flexibihty which learns firom the inside configuration of the resin-seal sections, 
such as cavity crevice 26a, and deforms easily, and an extensibility is used. Moreover, 
what exfoliates easily bom the resin hardened after the resin seal is used. 
[0012] actually - closure of a gestalt - metal mold arranges female mold 21 on both 
sides of a pot 24 Drawing 1 shows the female mold 21 of one side. Of course, what does 
not arrange on both sides of a pot 24, but is arranged <.)nly to the one side of a pot 24 is 
sufficient as female mold 21. Moreover, the number of arrangement of cavity crevice 26a 
prepared in the size of female mold 21 or female mold 21 etc. is suitably designed 
according to the mold goods 16-ed. Drawing 1 shows the state where carried out the 
mold aperture and the release film 40 was set to female mold 21 and the pot 24. As 
shown in drawing, the release £Um 40 is arranged so that the inside of a pot 24 and the 
whole resin-seal side of female mold 21 may be covered. 

[0013] the release film 40 - resin-seal operation — doubling - closure the resin-seal^v?*** 
section of metal mold - a wrap - like -- closure-" metii I mold - it is carried in upwards 
the time of setting the release film 40 *- closure - although it is also good to put on the 
resin-seal side of metal mold, as shown in drawing 1 , it is good to carry out air suction 
firom the inner base side of cavity crevice 26a, to learn firom the inside configiiration of 
cavity crevice 26a, and to adsorb the release fiJbm 40 suction for 32 carrying out air 
suction of the release film 40 ** it is a hole suction - opening of the hole 32 is carried out 
to the shape of a slit on the inner base of for examples cavity crevice 26a - making - 
closure - it connects and prepares in the air suction mechanism of the exterior of metal 
mold 

[0014] since the release film 40 has flexibility - suction - by carrying out air suction 
firom a hole 32» it learns firom the inside configuration of cavity crevice 26a easily, and 
air adsorption is carried out The cavity 26 which contains the mold goods 16-ed by this 
is formed. By carrying out air suction firom the interior side of a pot 24 also about pot 24 
portion, air adsorption of the release film 40 is carried out in accordance with the inner 
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skin of a pot 24, and the inside of the crevice which consists of upper-limit sides of a 
plunger 22. 

[0015] The method of carrying out air suction from the lower part of a pot 24 at the 
inside of a pot 24 by making the crevice portion between the inner skin of a pot 24 and 
the peripheral face of a plunger 22 into air passage as a method of carrying out air 
adsorption of the release film 40 and the slot which is open for free passage up and down 
to the peripheral face of a plunger 22 are prepared, and there is the method of carrying 
out air suction etc. by making a part for a slot into air passage. Since the inside of a pot 
24 is worn with the release film 40, the resin fiised to the inside of a pot 24 does not 
adhere. 

[0016] After carrying out air adsorption of the release film 40 at resin-seal side [ of 
female mold 21 ], and pot 24 portion, the resin tablet 34 is supplied to a pot 24, and the 
mold goods 16-ed are set to the predetermined position of female mold 21. Although the 
resin was hardened in the shape of a tablet and fabricated as a resin for closure 
supplied to a pot 24, an others and granulatio-like resin, a fine "particles* like resin, the 
resin of a liquid, a sheet- like resin, and a jelly-Uke resin can be used. Moreover, you may 
be thermoplastics even if it is thermosetting resin. 

[00171 Subsequently, the mold goods 16-ed are clamped by the punch 20 and female 
mold 21, resin 34a fiised within the pot 24 is fed with a plunger 22, and it is filled up 
with resin 34a in a cavity 26. Drawing 2 is in the state which filled up the cavity 26 with 
resin 34a. It fills up with resin 34a in order towards the cavity 26 of the further side 
O om the cavity 26 arranged at the side near a pot 21. The ruv^y^. t v.v^v 30 turns Lito*^^- 
passage which opens between the adjoining cavities 20 for free passage and is filled up 
with resin 34a. Thus, after resin 34a fills up aU the cavities 26 from a pot 24, dwelling is 
carried out and resin 34a is stiffened. 

[0018] the mold goods which carried out the mold aperture and which carried out the 
resin seal after reisin 34a hardened - closure - metal mold - it takes out firom a top the 
state where, as for the ejection of mold goods^ the release film 40 adhered to the closure 
resin metal mold - afiier taking out outside, or it carries out ablation removal of the 
release film 40 - closure - metal mold - mold goods afl;er exfoliating mold goods fix)m 
the release film 40 inside, and the release film 40 - separate - metal mold - it takes out 
and carries out outside 

[0019] Drawing 4 shows the perspective diagram of the mold goods after a resin seal. 
The rectangular resin-seal section 36 opens a fixed interval on a substrate 12, and it is 
arranged in the in every direction array. A resin docs not remain to the interstitial 
segment of the adjoining resin:seal section 36, but a substrate 12 is exposed. By the 
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resin hardened in the runner way 30. 30a adhered to the substrate 12 and remains. 
[0020] Each resin-seal section 36 of every, a semiconductor device divides a substrate 12 
and is obtained. An A-A line shows one separation line on a substrate 12, and the 
separation line of another side where this and a B-B line cross at right angles drawing. 
The semiconductor device with which resin 30a which hardened the mold goods 
obtained by the resin-seal equipment of this operation ^estalt in the runner way 30 was 
easily piece( of an individual ]-ized by the staging area of the adjoining resin-seal 
section 36 being only a substrate 12, and dividing only a substrate 12 although it 
remains partially can be obtained. 

[0021] Thus, it can divide very easily, without frying an edge, even when dividing using 
a dicing saw, if it is the method of dividing only a substrate 12 and using as a 
semiconductor device, the part which a dicing saw passes except for the part which uses 
as a substrate 12 in order to make division operation by the dicing saw easy, and the 
runner way 30 passes - beforehand - a slit - if what prepared the hole is used, it can 
divide still more efficiently Moreover, the substrate' 12 which prepared the notch 
beforehand according to the parting line of a substrate 12 can be used, and the 
semiconductor device of the piece of an individual can also be obtained by breaking a 
substrate 12 by the notch portion after a resin seal. 

[0022] The method of carrying out a resin seal using the release film 40 like this 
operation gestalt can clamp the mold goods 16-ed certa inly, and has the advantage that 
an exact resin seal is made. When the substrate 12 oF the mold goods 16-ed is a resin 
substratGrit is not avoided that dispersion in some is in the thickness of.-. sv>4^t:rate - 
However, if it clamps through the release film 40, dispersion in the thickness of a 
substrate 12 is absorbed, it cannot leave a resin burr to the firont feice of a substrate 12, 
but a resin seal can be certainly carried out to it. 

[0023] Moreover, when releasing mold goods from mold, the conventional method 
projects a resin &brication portion by the ejector pin using an ejector pin at the time of a 
mold aperture, the which will not use an ejector pin if the release film 40 is used - it 
can release from mold - closure - the complicated mrtal mold of arranging an ejector 
pin inside metal mold - there is an advantage thai it is not necessary to make it 
structure 

[0024] moreover, the release film 40 - closure - by covering the inside of the resin-seal 
section of metal mold, it can prevent that the flow nature of the resin in the inside of a 
cavity 26 becomes good, resin 34a becomes being easy to fill up in a cavity 26, and a void 
arises inside the resin-seal section 36, and it can carry out a resin seal certainly 
Moreover, the thing of [ nature / flow / of resin 34a within a cavity 26 ] 0.1mm in the 
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thickness of a bird clapper to the resin-seal section 36 for which the package of **** is 
jTormed extremely becomes possible easily good. 

[0025] moreover, the case where the release film 40 is used like this operation gestalt 
although the mold release after a resin seal is using the easy resin in consideration of 
the mold-release characteristic of mold goods with conventional resin^seal equipment in 
relation to the flow nature of the resin within a cavity 26 - a resin and closure - since 
metal mold does not touch, a resin can be chosen in consideration of chisels, such as the 
restoration nature of the resin to a cavity 26/ and the electrical property of a 
semiconductor device 

[0026] In addition, as shown in drawing 5 , both parting surfaces and resin fabrication 
sides of a punch 20 and female mold 21 are covered with the release film 40, and may be 
made to carry out a resin seal as a method of carrying out a resin seal using the release 
film 40. Moreover, it can also consider as the composition which arranges and carries 
out the resin seal of the pot 24 on a 16 mold-goods ed plate surface. Moreover, as shown 
in drawing 6 , level difference 20a of the substrate of the mold goods 16-ed and the same 
thickness can be prepared in a punch 20, and the resin seal of the mold goods 16-ed can 
also be held and carried out into level difference 20a. 

[0027] although the female mold 21 used with the resin-seal equipment of the 
above-mentioned operation form was opening for fi-ee passage the cavity 26 which 
establishes the runner way 28 in the partition section 28, and adjoins it, it is made for 
the resin hardened in the runner way 28 not to remain on a substrate 12 - being alike *- 
for example, dosiirc- as shown in drawing 7 — what is necessary is just to use meto! moid-^l^ - 
the closure slio^vn in drawing 7 " although metal mold is divided Uke the female mold 
21 mentioned above and cavity crevice 26a is divided in the shape of a rectangle frame 
by the section 28, the partition section 28 which connects the adjoining cavity 26 is 
formed as diaphragm 28a which becomes movable up and down, and it is characterized 
by supporting diaphragm 28a to the support plate 38 by which a vertical drive is carried 
out 

[0028] Drawing 7 is in the state which clamped the mold goods 16-ed by the punch 20 
and female mold 21 through the release film 40, and has filled up the cavity 26 with 
resin 34a firom the pot 24. Thus, in case a cavity 26 is filled up with resin 34a, the 
upper-limit side of diaphragm 28a can be made to be able to estrange firom the firont fisice 
of a substrate 12, and all the cavities 26 can be filled up with resin 34a by considering as 
the fi-ee passage way 31 which makes the adjoining cavity 26 open for firee passage 
mutually. And each cavity 26 can be completely divided by making a support plate 38 . 
upper-** in the place where all the cavities 26 were filk*d up with resin 34a, and making 
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the upper-limit side of diaphragm 28a contact a substrate 12. 

[0029] If a resin seal is carried out by such method, a resin cannot remain after a resin 
seal to the part of the free passage way 31 which was opening the cavity 26 for free 
passage mutually on the substrate 12, but as shown in drawing 8 , the resin seal section 
36 can obtain the mold goods separated completely on a substrate 12. Thus, if the 
resin-seal section 36 dissociates separately completely and is formed in it, operation of 
dividing a substrate 12 into the piece of an individual will become still easier, moreover, 
the vertical movement which moves diaphragm 28a up and down by female mold 21 
when using diaphragm 28a - a hole to air - drawing in - the release film 40 - cavity 
crevice 26a " learning - air adsorption it can carry out " suction for air adsorption " 
it is not necessary to prepare a hole independently 

[0030] Although the resin seal was carried out for each to female mold 21 with each 
operation gestalt mentioned above using the metal mold which prepared cavity crevice 
26a, when using the metal mold which prepared cavity crevice 26a in the punch 20, a 
resin seal can be carried out similarly. What is necessary is just to establish the resin 
way connected to a cavity 26 in a punch 20, when cavity crevice 26a is prepared in a 
punch 20. 

[00311 the closure for which drawing 9 divided each cavity crevice 26a with the partition 
section 28 completely - metal mold is shown the fixed closure which does not have the 
runner way 30 like this example although the cavity 26 which adjoins by dividing, and 
establishing the runner way 30 in the section 28, or making diaphragm 28a movable 
was opened for free passage with the operation gest:dt mentioned above and which ^ 
divided and formed cavity crmce 26a in the section 25 • it is also possible to carry out a 
resin seal using metal mold 

[0032] the closure which formed the partition section 28 of the fixation in which drawing 
10 does not have the runner way 30 - the operation gostalt of the resin-seal equipment 
which carries out a resin seal with metal mold using a liquefied resin is shown 42 is the 
female mold base, guides female mold 21 in the die opening close direction, and 
supports it. 44 is a support rod which coordinates female mold 21 with the drive pushed 
in the die opening close direction. Female mold 21 can make it go up and down by 
carrying out the rotation drive of the baU thread liy the motor, and carrying out 
forward/backward moving of the support rod 44. 

[0033] The resin-seal equipment of this operation gestnlt is characterized by to consider 
as the arrangement which carried out the abundance inclination of the die opening close 
direction to the vertical line as shown in drawing 10 , and clamping and carrying out the 
resin seal of the mold goods 16-ed, after supplying the liquefied resin 50 in the state 



11 



where the resin &brication side of female mold 21 is not made to carry out air 
adsorption of the release film 40. theta shows the angle which metal mold was made to 
incline to a vertical line, and has been arranged by drawing 10 . 

[0034] Drawing 10 shows the state where the periphery section of the mold goods 16-ed 
was clamped with a punch 20 and the female mold base 42, after supplying the liquefied 
resin 50 of the specified quantity on the release film 40 in support of the periphery 
section of the release film 40 with the female mold base 42, where a mold aperture is 
carried out. The release film 40 curtains and the liquefied resin 50 is held on the release 
film 40. The liquefied resin 50 is biased and held in left-hand side fi*om a center line CL 
by metal mold's inclining and installing it. 

[0035] The liquefied resin 60 suppUes sufiEicient amount of resins to be filled up with all 
the cavities prepared in female mold 21. Female mold 21 is in the state in a lower 
position in drawing 10 . Female mold 21 is turned and made a punch 20 firom the state 
in this lower position. Although the liquefied resin 50 is pushed up through the release 
film 40 while female mold 21 goes up, since metal mold inclines and is arranged, it fills 
up with the liquefied resin 50 towards the cavity 26 by the side of a high order gradually 
from the cavity 26 in the lower order side of female mold 21. 

[0036] Drawing 11 is in the state which pushed up fc^male mold 21 completely to the 
upper position, and clamped the mold goods 16-ed by the punch 20 and female mold 21. 
The liquefied resin 50 is filled up with all the cavities 26 through the release film 40. 
Thus, where the mold goods 16-ed are clamped by the punch 20 and female mold 21, the " 
" liquefied resin 50 is stiffened and a res;r« seal is carried out. 46 is a heater for heating ai^ - 
jpunch 20 and female mold 21. 

[0037] Although it is the metal mold which female mold 21 divided in all directions, and 
formed the section 28, it becomes possible by making metal mold incline, arranging and 
being filled up with the liquefied resin 50 sequentially from the cavity 26 by the side of 
lower order to fill up all the cavities 26 with the liquefied resin 50, without establishing 
the runner way 30 in the partition section 28. And it becomes possible by not 
establishing the runner way 30 in the partition section 28 to carry out a resin seal with 
the form which the resin*seal section 36 became independent of completely as shown in 
drawing 8 . 

[0038] In case the resin seal of the liquefied resin 50 is supplied and carried out as 
mentioned above, the liquefied resin 50 is supplied to many eyes a little rather than the 
amount of resins required to be filled up with all the cavities 26 so that the amounts of 
resins may not run short. When the resin seal of the cavity 48 for overflow prepared in 
the parting sur&ce of the female mold base- 42 is carried out, it is for holding the resin 
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which became excessive. The cavity 48 for overflow is formed in the parting surface of 
the female mold base 42 which adjoins the cavity of a high end by female mold 21. This 
is for holding the part with which the liquefied resin 50 with which it was filled up 
sequentially firom the cavity by the side of lower order finally overflowed fix»m the cavity. 
[0039] In addition, it is also possible to supply and carry out the resin seal of the resin 
tablet instead of the liquefied resin 50. the state where the release film 40 was 
supported with the female mold base 42 - a resin tablet • supplying - closure - after 
fusing a resin tablet with the heat of metal mold, the resin seal of the resin is gradually 
filled up with and carried out to a cavity 26 like the liquefied resin 50 by pushing up 
female mold 21 If a resin tablet with few amounts of void mixing is used, the suitable 
resin seal which does not have a void like the case where a liquefied resin is used is 
possible. 

[0040] With the resin-seal equipment shown by the above-mentioned drawing 10 "12, 
the clamp side of female mold 21 to the clamp side and parallel side of a punch 20 
formation ******** Apply the clamp side of female mold 21 to a high order side, and it is 
made to incUne about 0.05mm as a whole firom a lower order side by the design 
condition at the beginning. In case female mold 21 is pushed up and the mold goods 
16-ed are clamped between punches 20, it can constitute so that a mold clamp may be 
controlled to be gradually clamped from a lower order side at a high order side. Thus, it 
is made ea^y to escape firom air firom a high-end side, and to carry out by controlling the 
clamp of metal mold itself, and since it can clamp so that the release film 40 may be 
Sengtheneki and extended to a high order side a litMe. there is an advantage that the - 
resin seal of the release film 40 can be carried out without producing a wrinkling,'"^ 
[0041] Drawing 12 shows other examples of composition of the resin- seal equipment 
which metal mold is made to incline, is made to go up and down female mold 21, and 
carries out a resin seal. It is characterized by constituting the resin-seal equipment of 
this operation form so that resin 34a which formed the fusion zone 60 which heats and 
fuses the resin tablet 34 as a feed zone of a resin to a punch 20 or female mold 21, and 
was fused by the fusion zone 60 may be supplied on the release film 40. By drawing 12 , 
the fusion zone 60 which formed the tablet press board 62 and the press spring 64 in the 
punch 20 is formed, and the composition heated and fused is shown, pressing the resin 
tablet 34 with the press board 62. 66 is a heater. 

[0042] Since a punch 20 and female mold 21 are made to incline like the operation form 
mentioned above and are arranged, resin 34a by which has arranged the fusion zone 60 
to the high order side most among the parting surfaces of a punch 20, and melting was 
carried out by the fusion zone 60 is extruded with the press board 62, and it is made to 
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flow on the release film 40. 68 is the gate for making it resin 34a flow into a female mold 
21 side firom the base of a fusion zone 60. 

[0043] The resin seal operation by the resin-seal equipment of this operation gestalt 
supplies the resin tablet 34 to a fusion zone 60, and carries out mold closing of a punch 
20 and the female mold base 42 while it sets the release film 40 and the mold goods 
16-ed at the time of a mold aperture, subsequently, metal mold • equipment is made to 
incline fi-om a perpendicular position to a predetermined angle, as shown in drawing 12 , 
and fiised resin 34a is supplied on the release film 40 In addition, not only the method of 
forming a fusion zone 60 in a punch 20 but the method of suppljring resin 34a of 
requirements on the release film 40 is able to supply resin 34a which formed the pot 
which supplies an extruder style and resins, such a« a plunger, to female mold 21, 
supplied the resin tablet 34 to the pot, and was fused fi om the gate 68. It is also possible 
to use a granulatio-like resin and a liquefied resin instead of the resin tablet 34. A 
liquefied resin can use what carried out the seal seal with the resin film, and was made 
into the tablet configuration, the thing made into the pencil configuration. 
[0044] Moreover, although female mold 21 is made movable, female mold 21 is raised 
and the resin seal of the mold goods 16-ed is clamped and carried out with this 
operation gestalt, it is also possible to make reverse an operation of a punch 20 and 
female mold 21, to make a punch 20 movable, to prepare cavity crevice 26a in a punch 
20, to turn a semiconductor chip 10 upward, and to sc^t and carry out the resin seal of 
the mold goods 16-ed. In the case of this operation gestalt, it is because it is constituted 
/30 that a fusion zone 60 or an extruder style may be prepared snd resin 34a may b^ 
extruded to a cavity 26. Moreover, when a release film is supplied not only to the femalo^*^ 
mold 21 but to the parting surface of a punch 20 also in this operation gestalt and it 
covers a parting surface with a release film, a resin seal can be carried out, without 
making a resin adhere to metal mold. 

[0045] It is characterized by carrying out the resin seal of the resin^seal equipment 
shown in the above-mentioned drawing 10 -12 only by making it go up and down the 
female mold 21 of the shape of a plate of having formed cavity crevice 26a, without 
feeding a resin firom a pot to a cavity. Drawing 13 shows other operation gestalten of the 
resin-seal equipment which carries out a resin seal by the method which makes it go up 
and down female mold 21. Drawing 13 supports a punch 20 to the fixed platen 70, and 
enables rise and fall of female mold 21 in support of female mold 21 at the movable 
platen 72. Although you made it lean and go up and d()wn female mold 21 to a vertical 
line with the resin-seal equipment shown in drawinn 10 -12, you make it go up and 
down in the perpendicular direction with this operation gestalt. It fixes to the female 
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mold base 42 through a base block 74, and female mold 21 fixes the female mold base 42 
to the movable platen 72. In this way, female mold 2 1 will be pushed by the movable 
platen 72. 

[0046] In case 76 carries out the resin seal of the mold ^oods 16'ed, it is a clamper which 
clamps the periphery enclosure of the closure range. A clamper 76 is always energized 
towards a punch 20 with the spring 78 from a cartridge, and is movable in the 
perpendicular direction to the movable platen 72. In addition, control means, such as a 
pneumatic cylinder, can be used as a means to energize a clamper 76. When using 
contirol means, such as a pneumatic cylinder, in case the mold goods 16'ed are set, there 
is an advantage that the mold goods 16-ed can be supported in the flat state, by 
lowering the clamp end &ce of a clamper 76 to the base position of a cavity. When using 
a large-sized semiconductor wafer etc. as the mold goods 16'ed, breakage etc. can be 
prevented and it is useful. 80a is the supply roll of the release film 40, and 80b is the 
winding roll of the release film 40. To compensate for resin-seal operation, the release 
film 40 is constant- ******(ed) on female mold 21 from supply-roll 80a, and is rolled 
round by winding roll 80b. The send roller for 82 conveying the release film 40 and 84 
are winding rollers. 

[0047] The resin-seal operation by the resin-seal equipment of this operation form is as 
follows. First, the release film 40 is newly supplied on female mold 21 in the state where 
female mold 21 is in a lower position. A clamp side projects more nearly up than the 
resin fabrication side of female mold 21 in the state whore a clamper 76 has female mold 
21 in a L»*'.^r position according to the energization force of the spririg: To from a * 
cartridge, the air adsorption which the release film 40 is covered with the erd i&ce ota 
clamper 76, and was prepared in the clamper 76 adsorption support is carried out by 
carrjring out air suction from hole 76a in a clamp side Next, air suction is carried out 
from the inner base side of the female mold 21 in a lower position, and as shown in 
drawing 13 . the inside of the crevice surrounded by female mold 21 and the clamper 76 
forms the resin hold crevice covered with the release film 40. The liquefied resin 50 of 
the specified quantity is supplied to a resin hold crevici' in this state. 
[0048] The mold goods 16-ed carry two or more semiconductor chips 10 in one side of a 
substrate 12. The mold goods 16-ed may be positioned and set to a punch 20, and may 
be positioned and set on a clamper 76 in the state where the release film 40 has been 
arranged. After setting the mold goods 16-ed, the movable platen 72 is made to upper*** 
and the mold goods 16-ed are clamped by the punch 20, the clamper 76, and female 
mold 21. In case the movable platen 72 upper"**, the periphery section of the mold 
goods 16*ed is first clamped by the clamper 76 and the punch 20, the movable platen 72 
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upper** further and the mold goods 16*ed are clamped by female mold 21 and the 
punch 20. After a clamper 76 stops, in case female mold 21 goes up, the spring 78 from a 
cartridge is shrunken. 

[0049] 86 and 87 are stoppers which regulate the upper position at the time of female 
mold 21 upper- **ting). Tb the height which the end face of stoppers 86 and 87 contacts, 
female mold 21 goes up and stops. Stoppers 86 and 87 are for the movable platen 72 
clamping the mold goods 16'ed too much, and not damaging mold goods-ed at the time 
of a clamp. By pushing up female mold 21, where the periphery section of the mold 
goods 16*ed is clamped by the clamper 76, the liquefied resin 50 is immersed in order of 
the. wire, the semiconductor chip, and the substrate. As a iresin extends the release film 
40, it is extruded in each cavity 26, and the resin seal of the semiconductor chip 10 is 
carried out the whole cavity as a device is flooded with the liquefied resin 50. 
[0050] Where female mold 21 is completely made an upper position, the liquefied resin 
50 is heated and stiffened. A punch 20 and female mold 21 are heated at the heater 46. 
After resin hardening, the movable platen 72 is dropped and a mold aperture is carried 
out. At the time of a mold aperture, where the mold goods 16-ed are first clamped by the 
clamper 76, female mold 21 lower-**, and where mold goods are subsequently supported, 
a clamper 76 lower-**, the place which carried out the mold aperture - mold goods - 
metal mold - it takes out outside and adsorption support of the release film 40 by the 
clamper 76 is canceled, and the release film 40 is newly pulled out and is carried out In 
this way, it will be in a next resin-seal state. 

[0051] Since a resilj compacting pressure acts efifectively to the mold goods 16-cd- thri %- 
method of pushing and carrying out the resin seal of the plate^Uke female moid 21 ' 
which prepared two or more cavity crevice 26a like this operation form by the movable 
platen 72 can carry out a resin seal with the pre^s equipment of a small output 
compared with the case where it is based on the conventional transfermold. Although a 
thing called what is about 120t press equipment and has the thrust of a 3t plunger is 
used with conventional resin-seal equipment, if it is equipment of this operation form, 
about 15t press equipment is enough. 

[0052] Moreover, it becomes possible to carry out the i-esin seal of the mold goods-ed of 
the shape of a large-scale plate, such as A3 size and A4 size. A heater 46 is built in a 
punch 20 and female mold 21, the mold goods 16-ed are heated fi*om both sides, the 
resin setting time is sped up, and the efficiency of resin-seal work can be increased by 
this. In addition, it is good to adjust the heater of a punch 20 and female mold 21 so that 
main calorific value may become large so that mold goods may not curve by heating and 
it may harden from a center. Moreover, if the mold goods .16."ed are beforehand heated 
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before forming the heater in the in loader which sets the mold goods 16-ed to metal mold 
and setting the mold goods 16-ed to metal mold, remarkable reduction of the curvature 
at the time of setting the mold goods 16-ed to metal mold can be carried out. 
[0053] Moreover, according to the method of carrying out rise and"fall operation of the 
female mold 21 like this operation form, and clamping and carrying out the resin seal of 
the mold goods IBed between punches 20, a suitable resin seal without wire 
deformation is possible. Moreover, since internal stress does not arise to a resin, mold 
goods without curvature are obtained. Moreover, even when the thickness of a substrate 
12 differs in carrying out a resin seal through the release film 40, a substrate 12 can 
clamp certainly in the boundary portion of a cavity, and a resin sesd can be carried out, 
without making the firont face of a substrate 12 produce a resin burr. Moreover, by 
having covered female mold 21 with the release film 40, a resin does not adhere to the 
front face of female mold 21 or a clamper 76, but it prevents that a resin enters into 
these movable portions, and smooth movable operation is enabled. 

[0054] Drawing 14 and 15 show the equipment which carries out resin fabrication of one 
side of the semiconductor wafer 90 as an application of the resin seal equipment which 
carries out a resin seal by the method which makes it go up and down female mold 21. 
On one side of the semiconductor wafer 90, the actual set-up of many pillars 92 which 
join an external end -connection child is carried out, and resin fabrication is carried out 
so that the end face of a pillar 92 may expose the field which set up this pillar 92. After 
resin fabrication, this semiconductor wafer 90 is divided into the piece of an individual, 
and serves as a product. As shown in drawing 14 , supporting female mold 21 to the^ 
movable platen 72, and- supporting a clamper 76" movable with the spring 78 from a 
cartridge and the composition which supplies the release film 40 to female mold 21 are 
the same as that of the above-mentioned operation foi*m, and turning a fabricated field 
upward and setting the semiconductor wafer 90 to female mold 21 differs from the point 
which supplied the release film 41 to the resin fabrication side of a punch 20. The 
release film 41 prevents that a resin adheres to a punch 20. 81a is the supply roll of the 
release film 41, and 81b is a winding roll. 

[0055] With the resin-seal equipment of this operation gestalt, first, while supplying 
and setting the release film 41 to the clamp side of a punch 20 in the state of a mold 
aperture, the release film 40 is suppHed to female mold 21, and adsorption support of 
the release film 40 is carried out at a clamper 76. Next, air suction of the release film 40 
is carried out from the inner base of female mold 21, the release film 40 is adsorbed at 
the crevice inside surrounded by a clamper 76 and female mold 21, and the 
semiconductor wafer 90 is set in a crevice. Next, a resin 94 is set to the abbreviation 
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center section of the semiconductor wafer 90. Drawintr 14 is in the state which set the 
resin 94. 

[0056] Subsequently, the movable platen 72 is upper **(ed) and a clamp is started. First, 
a resin 94 is clamped and, next, a clamper 76 contacts a punch 20, A clamper 76 contacts 
a punch 20, and when the movable platen 72 upper-** further, female mold 21 comes to 
push up the semiconductor wafer 90. Operation whose female mold 21 pushes up the 
semiconductor wafer 90 stops in the place where the h toppers 86 and 87 of a punch 20 
and female mold 21 contacted. This halt position is in the state where melting of the 
resin 94 is carried out and resin 94a is filled up with between each pillar 92, and the 
thickness of a product is prescribed by this position. In case female mold 20 is pushed up, 
a resin 94 is fused gradually, and it is immersed in thr circumference fi*om a part for a 
center section so that an immersing radius may become large gradually, and, finally it 
fills up with it between pillars 92. 

[0057J Drawing 15 is in the state where stoppers 86 and 87 contacted and female mold 
21 was made the upper position. It fills up with resin J)4a between the pillars 92 set up 
by the semiconductor wafer 90, and resin fabrication is carried out so that the end fiace 
of a pillar 92 may enter a little in the release film 41 and resin 94a may not adhere to 
the end face of a pillar 92. Even if dispersion is in the height size of a pillar 92 a little, by 
carrying out resin £abrication through the release film 41, dispersion can be absorbed, 
the end face of a pillar 92 can be e3q>osed certainly, and resin fabrication can be carried 
out. the air adsorption for 96 carrying out adsorption .support of the release film 41 by 
.the punch 21 - a hole and 98 are the cavities for overflow 

[0058] the resin seal which shows drawir-i? 16 to drawing 15 - the plan of the punch 20 ' 
of metal mold and drawing 17 are the plans of female mold 21 20c shows the circular 
contacting-by pressing side which contacts by pressing the semiconductor wafer 90 of 
the mold goods ed prepared in the parting sur&ce of a punch 20 by drawing 16 . the air 
adsorption which carries out air adsorption of the release film 41 around 
contacting-by-pressing side 20c at a punch 20 - a hole 96 is arranged at intervals of 
predetermined the example of illustration - air adsoiption - although the hole 96 is 
arranged in the square configuration, in accordance with the configuration of 
contacting-by-pressing side 20c, it can also arrange in the circle configuration of this 
heart 

[0059] the parting surface by the side of a punch 20 and female mold 21 (the base of a 
cavity is included) - air adsorption - if the field respectively surrounded with Holes 96 
and 76a is formed in split faces, such as crepe, with an electron discharge method, 
sandblasting, etc., firictional resistance will become small, and it will become easy to 



18 



move a release film, and comes to be able to perform positioning of a release film 
certainly with irregularity with a slight firont face Moreover, since it was inelastic to 
******, when the heat from metal mold stopped being transmitted easily due to sur&ce 
irregularity, and a release film carries out air suction of* the release film, it becomes easy 
to attract the whole film. Moreover, if air suction is continued even if a wrinkling arises 
fix>m a bird clapper that it is easy to carry out degassing, when a release film is 
attracted, a wrinkling will be canceled gradually. In addition, there is also a method of 
preparing a slot besides crepe as a split-face configuration of a fix>nt face. A dmooth side 
may be made about clamp area. 

[0060] The female mold 21 which supports the semiconductor wafer 90 as shown in 
drawing 17 is circularly formed in a flat-surface configuration according to the path size 
of the semiconductor wafer 90. A clamper 76 is formed in the outside of female mold 21 
possible [ sliding ] to female mold 21. 76b is the clamp salient prepared in the firont face 
of a clamper 76 along with the periphery of female mold 21. Clamp salient 76b is 
prepared so that the clamp force may act certainly in the boundary portion of a 
resin-seal field and it may project slightly fix>m a parting sur£ace. 76c is the overflow 
gate which cut clamp salient 76b in the shape of a slot and lacked it. 
[0061] The cavity 98 for overflow is arranged so that it may go around on the outside of 
clamp salient 76b. the base of the cavity 98 for overflow - a vent - a hole - opening of 
the 98a is carried out, an air suction mechanism is connected with and suction of the 
release film 40 is enabled in the cavity 98 for overflow The cavity 98 for overflow is 
formed in the punch 20 as weU as female moM 21. 77 is a suction slot of the cavity 98 for 
overflow arranged further outside in^ female mcKa:' 2^^K the operation form, the; 

suction slot 77 is estabUshed in four places by equal ai rangement. suction to which the 
base of the suction slot 77 was made to carry out opening of the 77a - it is a hole this 
suction " a hole " 77a is also connected to an air suction mechanism, and makes 
possible drawing in of the release film 40 into the suction slot 77 The sag of the release 
film 40 is drawn in the suction slot 77, and it becomes possible to take a wrinkling. The 
suction slot 77 is good also as a configuration which the divided hoop direction instead of 
a configuration were made to open for firee passage. In addition, the operation which 
draws the sag of the same release film 40 as the absorption slot 77 can be given by 
making the depth of the cavity 98 for overflow deep partially. 

[0062] Drawing 18 shows the operation gestalt of the rcsin-seal equipment which turns 
to female mold 21 the field which set up the pillar 92, and carries out resin fabrication of 
the semiconductor wafer 90. Fundamental composition, such as supplying the release 
films 40 and 41 to a punch 20 and female mold 21, using a clamper 76, and supporting 
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female mold 21 by the movable platen 72, is the same as that of the above-mentioned 
operation gestalt. 101 is the seal ring prepared in order to carry out air suction firom the 
base side of female mold 21. With the resin-seal equipment in this operation gestalt» 
afker setting the release films 40 and 41 to a punch 20 and female mold 21. as the 
periphery section is supported on the upper surface of a clamper 76, the semiconductor 
wafer 90 is set to female mold 21, and the liquefied resin 50 is poured in into the crevice 
formed by the clamper 76 and female mold 21. Drawinir 18 is in the state which poured 
in the liquefied resin 50. 

[0063] Subsequently, the movable platen 72 is made t(» upper-**, the periphery section 
of the semiconductor wafer 90 is clamped between punches 20 by the clamper 76, and 
female mold 21 is made to upper-** further. Upper ** stops female mold 21 in the place 
where stoppers 86 and 87 contacted. The liquefied resin 50 is immersed all over the 
forming fiace of the pillar 92 of the semiconductor wafer 90 with upper ** of female mold 
21. Since ****** of the liquefied resin 50 is set up so that female mold 21 may push up 
and the end face of a pillar 92 may enter into the release film 40 a little in a position, a 
resin is eliminated firom the end face of a pillar 92, and resin fabrication is carried out in 
the configuration where the pillar 92 was exposed. 

[0064] As this operation form and the above-mentioned operation, form explained, in 
case the resin seal of the field which formed the pillar 92 with the semiconductor wafer 
90 is carried out, the method of covering a punch 20 and female mold 21 with the release 
films 40 and 41, and carrying out resin fabrication is suitably used as a method of 
carrying out resin fabrication, where the end face of a pillar 92 is exposed, and the thing^^.. 
for which the resin fabrication side of a punch 20 and Ibmale mold 21 is covered: ^th the^^ 
release films 40 and 41 - a resin fabrication side - a resin - not adhering - therefore, 
metal mold - while it becomes unnecessary to clean a field, resin fabrication in the very 
clean state is attained, and it becomes possible to u.se suitable for manufacture of a 
reliable product 

[0065] Although drawing 13 mentioned above and the resin-seal equipment shown by 14 
and 18 all made female mold 21 movable in support of female mold 21 by the movable 
platen 72, it is also possible to make it go up and down a punch 20, and to clamp and 
carry out the resin seal of the mold goods 16-ed instead of making it go up and down 
female mold 21. Namely, the operations which clamp the mold goods 16-ed by the punch 
20 and female mold 21 should just be eye a relative mold clamp and press operation. 
[0066] As other operation forms of resin-seal equipment, drawing 19 shows the 
composition which formed the cavity 102 for overflow in the clamper 78, and the 
composition whose regulation of the wire extension of stoppers 86 and 87 was enabled. 
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The cavity 102 for overflow is connected to an air mechanism through an air hole 104. 
106 is an overflow gate and 108 is a vent. The plan of the cavity 102 for overflow, an 
overflow gate 106, and a vent 108 is shown in drawing 19 (b). The cavity 102 for 
overflow is open for free passage to a hoop direction, and arranges an overflow gate 106 
to the inner circumference side. A vent 108 sets a predetermined interval on the 
periphery of the cavity 102 for overflow, and arranges them on it. [ two or more ] 110 is a 
clamp side which clamps the release Alms 40 and 41. 

[0067] The resin overflowed from the resin fabrication section advances into the cavity 
102 for the overflow by which the inside was covered with the release film 40. Resin 
pressure can be applied to the resin currently supplied in the cavity by applying air 
to the cavity 102 for overflow from an air hole 104 in this state, and the &11 of the resin 
pressure in the resin fieibrication section can be prevented. Moreover, the resistance at 
the time of a resin being discharged is controllable to the cavity 102 for overflow by 
controlling air ** from an air hole 104. It is also possible by controlling the amount of 
overflow of the resin to the cavity 102 for overflow to control the thickness of a package 
correctly. 

[0068] 116 is a motor which controls the wire extension of the stopper 86 by the side of a 
punch 20. It projects to a guide rod, a stopper 86 is supported free [ close ], for example, 
a stopper 86 and the ellipse cam which fits in are attached in the output shaft of a motor 
116, and the amount of projection of a stopper 86 is adjusted with the rotation position 
of an ellipse cam. As for mold goods-ed, thickness is changed a little with a product or a 
IcL. For example, in the case of the semiconductor wafer 90, there is ^Ji.spersion in the^t 
thickness of a wafer, the tiiickness of the film for protection, the si^e of ir. ;>illar 92, etc. ' 
Therefore, it is good to enable it to adjust the height of a stopper so that it can clamp 
appropriately corresponding to such dispersion. As regulation height of a stopper 86, 
there should just actually be about "^O.lmm. 

[0069] As mentioned above, since resin pressure acts efifectively, according to the 
method of making go up and down female mold 21, and carrying out a resin seal, it 
becomes possible to use metal mold quite large-sized as female mold 21. However, if 
metal moid becomes large-sized, it will pose a problem that the degree which a resin 
hardens within a cavity changes with places. When the female mold 21 whole is seen as 
a big cavity, as for hardening of a resin, it is desirable to make it reach on the outskirts 
gradually from the center of female mold. This is for driving out a void on the outside of 
a cavity and making it a void not remain as much as possible in a cavity. Thus, in order 
to make it harden previously fit>m the resin of a center section by the female mold 21 
whole, there are a method of enlarging the heat capacity in the center section of metal 
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mold, and making the heat capacity of a periphery small, the method of eniai^ing 
capacity of a heater and making it small by the periphery in the center section, etc. in 
addition, metal mold - when the whole flat-surface configuration is made circular, there 
is an advantage that temperature distribution can be equalized 

[0070] in order that drawing 20 may control the distribution of the heat capacity of 
metal mold metal mold it is the example which formed the heat insulation space 108 
inside Moreover, since a resin has the property contracted in case it hardens, when a 
resin is considered as overestimation in the center section of the cavity and a resin 
contracts, it is also possible to consider as the composition from which predetermined 
thickness is obtained. That is, when resin pressure is received, metal mold enables it to 
extend a little outside in the center section of the cavity, and in case a resin contracts, it 
is made to return to a former position. 110 is the part formed in the about 0.02nun 
crevice in the center section of metal mold in drawing 20 . Thereby, meted mold can 
extend a little with resin pressure. 

[0071] As mentioned above, as each operation gestalt explained, it is characterized by 
carrying out the resin seal of the resin- seal equipment concerning this invention 
through the release film 40. Thus, when a resin seal is carried out through the release 
film 40 and it sees by each cavity, there is an advantage that the pressure of air and the 
elastic force of the release film 40 which remain in a cavity act and carry out the resin 
seal of the moderate dwelling force to the resin with which it filled up in the cavity. 
[0072] Drawing 21 is in the state which clamped the mold goods 16-ed through the 
release film 40 by the punch 20 and female mold 21. Since it is separately classified by 
the partition section 28 prepared in female mold 21, air will be confined in cavity crevi^^ 
26a, and cavity crevice 26a will be compressed into it, if the mold goods 16-ed are 
clamped through the release film 40. The air confined in this cavity crevice 26a acts so 
that resins 34a and 50 may be pressed through the release film 40, and it acts so that 
the elastic force of a release film may also press a resin simultaneously. This is as 
an operation which applies and carries out the resin seal of the moderate dwelling force 
to the resin with which the cavity was filled up when the volume of a resin decreases at 
the time of hardening. 

[0073] air feeding which leads to female mold 21 on the inner base of cavity crevice 26a 
in the example shown in drawing 21 - a hole 33 preparing - air feeding - the 
compressed air is fed firom a hole 33 and it is made to apply the dwelling force air 
feeding - suction which carries out air adsorption of the release film 40 at the inside of 
cavity crevice 26a instead of forming a hole 33 - you may make it apply the dwelling 
force using a hole 32 
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[0074] Drawing 22 and 23 show the example of composition of the metal mold which 
prepares and carries out the resin seal of the runner way to the end face of the partition 
section 28 which divides cavity crevice 26a. With the operation gestalt, the runner way 
29 which connects cavity 26 comrades which are in a diagonal position in the position 
where runner way 29a which connects, cavity 26 comrades to the partition section 28 
which exists in the middle of the adjoining cavity 26, and the partition section 28 cross 
was formed. The air which remained to the cavity 26 can be made to be able to open for 
free passage between cavities 26, and the dwelling force can be made to balance 
between cavities 26 by establishing a runner way in the partition section 28. Moreover, 
a runner way has the operation which makes the amount of resins equalize between 
cavities 26 like the runner way 30 grade mentioned above. 

[0075] In addition, various products, such as a module product which carried various 
passive circuit elements in the resin substrate, a thing which uses a semiconductor 
wafer as a substrate, a thing in which the electrode was formed on the front face of a 
semiconductor wafer, and a thing which formed the circuit in the semiconductor wafer, 
are applicable as well as what carried the semiconductor chip 10 in the resin substrate 
as mold goods-ed. Moreover, a substrate can also use a multilayer substrate and a tape 
substrate. Moreover, although the release fihn of the long picture which ****(ed) in the 
shape of a reel was used with the aforementioned operation form, you may use a 
strip-of-paper-like release film. Moreover, by setting the size of the metal mold used for 
resin fitbrication as specific standard sizes, such as A3. A4, and A5, it becomes possible 
to use resin-seal equipment in common, and equipment can be efficiently used now. 
[0076] Moreover/ since the mold-release chj.rDCteristic of a resin is good, what performed 
electroless plating by the ternary alloy of a nickel-boron-tungsten as processing of the 
parting sur&ce of the punches 20 and 21 containing the resin fabrication section can be 
suitably used as an object for the resin leakage cure at the time of resin fabrication, 
moreover, the thing processed with the distributed plating which made fluoridation 
Teflon the thing which processed the firont &ce of metal mold with the super-water 
repellence organic plating of a silicon system, and the front &ce of metal mold, and 
made oligomer the particulate material *- metal mold *- with the resin-seal equipment 
twisted movable, a flow of a resin can use it suitably from a few thing, and is efifective 
processing also as an object for a resin leakage cure 
[0077] 

[Effect of the Invention] According to the manufacture method of the semiconductor 
device concerning this invention, as mentioned above, the higher efficacy of being able 
to provide as a reliable semiconductor device is done so by dividing into the piece of an 
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individual the mold goods which could carry out the resin seal of one side of mold 
goods'ed certainly; without producing a resin burr etc. over the whole abbreviation 
surface, and carried out the resin seal. 
[Brief Description of the Drawings] 

[Drawing l] It is a cross section in the state, of setting mold goods-ed in resin-seal 
equipment. 

[Drawing 2] It is the cross section of the resin-seal eciuipment in the state where the 
resin seal of the mold goods-ed was clamped and carried out. 

[Drawing 3] It is the perspective diagram of the female mold used with resin-seal 
equipment. 

[Drawing 4] It is the perspective diagram of the mold ^oods which carried out the resin 
seal of the mold goods-ed. ^ 

[Drawing 5] It is the cross section showing other composition of resin*seal equipment. 
[Drawing 6l It is the cross section showing the composition of further others of 
resin'seal equipment. 

[Drawing 7] It is the cross section showing other operation gestalten of resin-seal 
equipment. 

[Drawing 8] It is the perspective diagram of the resin mold goods which carried out the 
resin seal of the mold goods-ed. 

[Drawing 9] It is the perspective diagram of the female mold which carries out the resin 
seal of the mold goods-ed. 

[Drawing lOl It is the cross section showing the resin- seal equipment which is made to 
go up and down female mold, arid carries out ia resin seal. 

[Drawing 11] It is a cross section in the state where the resin seal of the mold goods-ed 
was carried out. 

[Drawing 12] It is the cross section showing the resin-.seal equipment which is made to 
go up and down female mold, and carries out a resin seal. 

[Drawing 13] It is explanatory drawing of the resin-seal equipment which is made to go 
up and down female mold, and carries out a resin seal. 

[Drawing 14] It is explanatory drawing showing the composition of the resin-seal 
eqiiipment of a semiconductor wafer. 

[Drawing 15] It is the cross section expanding and showing the state where the resin 
seal of the semiconductor wafer was carried out. 

[Drawing 16] It is the plan showing the composition of the punch of resin-seal 
equipment. 

[Drawing 171 It is the plan showing the composition of the female mold of resin-seal 
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equipment. 

[Drawing 18] It is explanatory drawing showing the composition of the resin-seal 
equipment of a semiconductor wafer. 

[Drawing 19] It is the cross section and plan showing the composition of the clamper of 
resin'seal equipment. 

[Drawing 20] It is explanatory drawing showing the internal structure of metal mold, 
[Drawing 2l] It is the cross section showing the composition in the cavity in the state 
where the resin seal was carried out. 

[Drawing 22] It is the cross section showing the state where the runner way was formed. 
[Drawing 23] It is the plan showing the state where the runner way was formed. 
[Drawing 24] It is a cross section in the state where the resin seal of the mold goods'ed 
which carried many semiconductor chips on the substrate was carried out. 
(Description of Notations] 
10 Semiconductor Chip 
12 Substrate 
14 Resin 

16 Mold Goods-ed 

20 Punch 

21 Female Mold 

22 Plunger 
24 Pot 

26 Cavity 
26a Cavity crevice 
28 Partition Section 
28a Diaphragm 
30 Runner Way 

32 Suction - Hole 

33 Air Feeding - Hole 

34 Resin Tablet 
34a Resin 

36 Resin-Seal Section 
40 41 Release film 
42 Female Mold Base 
46 Heater 
50 Liquefied Resin 

60 Fusion 2one • — - - — - - 
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70 Fixed Platen 

72 Movable Platen 

76 Clamper 

80a, 81a Supply roll 

80b, 8 lb Winding roll 

86 87 Stopper 

90 Semiconductor Wafer 

92 Pillar 

94 Resin 

102 Cavity for Overflow 
104 Air Hole 



